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This study was undertaken because of the statements of certain 
physicians that children never recover from rheumatic heart disease 
and the statements of certain pathologists that the Aschoff bodies, which 
they believe to be pathognomonic of this condition, never disappear, 
and that, in consequence, the disease is at best never more than quiescent 
and cure is impossible. My impression was that these statements were 
not in accordance with my own clinical experience. I endeavored, 
therefore, to find out whether or not my impression was justified. 

I am certain that the last word concerning rheumatism has not been 
said. In fact, I am not sure that I know what rheumatism is. | do not 
know whether or not the lesions in the heart in what is called rheu- 
matism are due to allergy. I am not sure that it is always possible to 
tell whether or not the valvular lesions are vegetative; whether one 
kind of sore throat causes one kind of endocarditis and another kind, 
another, or whether different types of streptococci always cause different 
lesions. I do think, however, that I have been able for many years to 
recognize the various manifestations of acute disease of the heart. | 
should suggest that those who think that the fact that all parts of the 
heart are involved in acute heart disease in early life is a recent dis- 
covery read Sturges’ little book on “Heart Inflammation in Children,” 
published in 1895, in which he repeatedly mentions the “acute carditis 
of childhood” and emphasizes the fact that all parts of the heart are 
involved. 

I have used the term “acute endocarditis” in the title of this paper, 
not because I thought the condition thus designated was the only lesion, 
but because it was the most constant one. That was, moreover, the 
term in common use when these patients were seen. The terms “rheu- 
matic heart disease” and “subacute bacterial endocarditis” had not been 
fabricated at that time. Perhaps “acute valvulitis” would have been a 
better term. When the lesion is located chiefly in the valves, the heart 
is but little enlarged, the sounds are strong and the rate only moderately 
increased. Murmurs are the most marked sign. I have not attempted 
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to distinguish between vegetative and nonvegetative endocarditis, because 
I do not believe it is possible to do so consistently during life. The 
number of cases in which lesions due to emboli developed shows, how- 
ever, that many of them must have been of the vegetative type. When 
there was considerable increase in the size of the heart with weakening 
of the heart sounds and marked increase in the rate of the heart, | 
have felt that there was also considerable involvement of the myocardium, 
and have so stated. I have not included cases in which the physical 
signs pointed only to myocarditis. There can be no question, of course, 
but that friction sounds and the physical signs of fluid in the pericardial 
sac indicate involvement of the pericardium. 

In this study I have analyzed one hundred cases. These cases were 
consecutive, except that cases that could not be traced were omitted. 
Most of the patients were seen in consultation; a few were my own 
patients. No cases were included in which the attack was not acute 
and the first one. All those in which there were cardiac lesions due 


TABLE 1.—Results in 100 Cases of Acute Endocarditis in Childhood 


Dead 

ancl ieee odnw oea'h oa ee oe AERHAS peewee bale aul ee 
Hearts normal 37 
Hearts slightly damaged 18 
Hearts not examined 6 


Alive and well 61 


to previous attacks were excluded. Twelve patients were seen before 
1906, twenty after 1905 and before 1911, forty after 1910 and before 
1916 and twenty-eight after 1915 and before 1921. Eleven of those 
who are alive are over 30 years of age and forty-two more are over 20. 
The youngest is 14 years old and the oldest 39. The time that has 
elapsed since the onset of the condition in the cases in which the 
patients are alive and have normal hearts varies from ten and a half to 
twenty-six and a half years, the average being seventeen and eight-tenths 
years. The interval in the cases in which the patients are alive and do 
not have symptoms of endocarditis but show evidence of chronic val- 
vular lesions varies from eleven years to twenty-five years, the average 
being seventeen and seven-tenths years. 

The results of this study are most interesting. Thirty-six of the 
patients are dead, three are cardiac invalids, thirty-seven are alive and 
well and have normal hearts, eighteen are alive and well but on examina- 
tion show some physical signs of chronic valvular disease, and six are 
alive and well, although I am unable to find out whether their hearts 
show anything of significance. 

The most striking points are the relatively small number of deaths, 
the small number of cardiac invalids and the large number of complete 
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recoveries. I am aware that the criticism will be made that the patients 
who recovered did not have heart disease. I do not know how I can 
prove that they did have it. I presume, however, that my critics will 
agree that those who died did, and if they are willing to admit that 
my diagnosis was correct in the fatal cases, they ought to accept it 
with reference to the patients who recovered. 

I attempted to determine what influence, if any, the etiology had on 
the prognosis. Table 2 gives the etiology in detail. 

Rheumatism, either alone or in combination with chorea or tonsil- 
litis, was the apparent cause in 57 per cent of all the cases of acute 
endocarditis, or in 61 per cent if chorea is included as a rheumatic 
manifestation. Tonsillitis and other infections of the upper respiratory 
tract were the cause in 22 per cent of the cases. The other apparent 
causes were so varied and there were so few cases of each that com- 
parisons based on them would be worthless. Rheumatism, either alone 
or in combination with chorea or tonsillitis, was the cause in 67 per cent 
of the fatal cases and the cases of cardiac invalidity, in 66 per cent of 
the cases in which the patients are alive and well with slightly damaged 
hearts, in 67 per cent of those in which the patients are alive and well 
and the condition of the heart is not known and in only 42 per cent 
of those in which the patients are alive and well and have normal 
hearts. The cases of chorea are too few to justify any comparisons. On 
the other hand, tonsillitis and other diseases of the upper respiratory 
tract were the apparent cause in only 12 per cent of the fatal cases, 
while they were the cause in 23 per cent of the cases in which the patients 
are alive and well and have slightly damaged hearts and in 36 per 
cent of those in which the patients are alive and well and have normal 
hearts. It would seem, therefore, that cardiac disease developing in 
children in the course of rheumatism carries a more serious prognosis 
both as to life and as to complete recovery than when it develops in 
the course of tonsillitis or of other diseases of the upper respiratory 
tract. If however, tonsillitis and nasopharyngitis are also considered 
as rheumatic in origin, as they are by many, no such conclusions can be 
drawn. 

Brief analyses of the various groups of patients follow, except that 
the cardiac invalids and the patients who are alive and well, but in 
whom the condition of the heart is not known, are omitted, their 
numbers being so small. In all the patients in all the groups there was 
a mitral systolic murmur. 

Study of the figures in tables 3, 4 and 5 shows that the age at 
which the onset of the disease occurred had no influence on the prog- 
nosis, the average age in all the groups being about 7 years. The great 
majority of the patients were seen early in the course of the disease, 
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TABLE 3.—Analysis of Thirty-Six Fatal Cases 


Age when seen: 344-13 years. Average 7+ years 
Duration of disease when seen: 1 day-3% months 


3 on first day 
13 in first week 
25 in first month 
Duration of life from onset: 8 days-15 years 
12 dead in 4 weeks — 33% 
24 dead in 4 months = 66% 
Average duration in other 12 was 5+ years 
8 of these dead before 5 years 
6 were always cardiac invalids 
1 did well for 12 years 
With a few exceptions other evidence of cardiac disease present: 
Myocarditis 20 = 55% 
Failure of compensation 11 = 30% 
Dry pericarditis — 2 — ogo 
Pericarditis with effusion........ di penattat ta 
Murmurs—Mitral diastolic 
Aortic diastolic 
Severity of infection shown by fact that 5 died of embolism: 
Etiology in these cases: Rheumatism....................+.- 2 
Rheumatism and chorea........... 1 
Rheumatism and tonsillitis........ 2 


TABLE 4.—Analysis of Thirty-Seven Cases in Which Patients . 
Well with Normal Hearts 


Age when seen: 2%-13 years. Average 7 years 
Duration of disease when seen: 1 day-9 months 

3 on first day 

7 in first week 

22 in first month 

5 after 2 months 
Time since onset: 1044-26% years. Average 17.8 years 
Other evidence of cardiac disease when seen: 

Enlargement of heart 23 = 62% 

14 


Considerable 
Myocarditis—8 = 21% 
oy eer 2) o — oo 
Pericarditis with effusion anes 
Murmurs—Mitral diastolic......... 
Aortie systolic 


4 report more attacks of rheumatism —11%. Probably were more. 


TABLE 5.—Analysis of Eighteen Cases in Which Patients Are Alive and Well 
With Hearts Not Normal 


Age when seen: 16 months-12 years. Average 6144+ years 


Duration of disease when seen: 4 days-3 months 
5 in first week 
13 in first month 
1 after two months 
Time since onset: 11-25 years. Average, 17.7 years 


Other evidences of cardiac disease when seen: 
a of heart—10 = 55% 
t 


Considerable........ 2 
Myocarditis—3 = 17% 
Dry pericarditis—2 = 11% 
Murmurs—Mitral diastolic—1 
Aortie systolic—1 
7 report more attacks of rheumatism or chorea = 40%. Probably more. 
All have mitral systolic murmurs, mostly slight, several only on exertion. 
Only one has a mitral diastolic murmur. 
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there being no essential differences in the various groups in this respect. 
This suggests that it does not greatly improve the prognosis to see a 
patient early. All the children had a mitral systolic murmur. Four of 
the patients who died had a mitral diastolic and one an aortic diastolic 
murmur when first seen; one of the patients who are now cardiac 
invalids had a mitral diastole and another a double aortic murmur; 
one of the patients who are now well but have slightly damaged hearts 
had a mitral diastolic murmur and another an aortic systolic murmur ; 
two of the patients who are now well and have normal hearts had a 
mitral diastolic murmur and one an aortic systolic murmur. These 
differences are too slight to justify any conclusions, but it would seem 
that murmurs, other than mitral systolic, when heard early, point to a 
certain extent to a more serious involvement of the heart. An analysis 


TABLE 6.—-Relation to Prognosis of Cardiac Enlargement, Myocarditis and 
Pericarditis 


Alive and Well, Alive and Well, 
Dead, 36 Hearts Normal, 37 Damaged Hearts, 18 


Enlargement 
ys 4) 
4}10 = 55% 
2) 
Myocarditis 


Failure of compensation 


Pericarditis 
Dry 


of table 6 shows that the amount of enlargement of the heart is of 
some value in determining the prognosis, and that the presence of definite 
evidences of myocarditis and of pericarditis is of even more value. 
A study of the detailed histories of these cases, however, shows that 
there are many exceptions to the rule, so that too much reliance cannot 
be placed on these signs. 

It is interesting as regards prognosis in the fatal cases to note that 
33 per cent of the patients died within four weeks and 66 per cent within 
four months of the onset of the disease while two thirds of the 
remainder died within five years. It would seem, therefore, that there 
are two types of acute endocarditis in childhood, one virulent and 
running a rapid course and another, relatively benign, in which the 
chances of recovery are good. It is also interesting, although my figures 
are, I fear, not very reliable, to note that these children did not all 
continue to have attacks of rheumatism, chorea and sore throat. It is 
striking, however, that 40 per cent of the children who are alive and 
well with slightly damaged hearts had repeated further attacks, in 
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comparison with 11 per cent of those alive with normal hearts. The 
fact that this group of 11 per cent have normal hearts shows, however, 
that recovery may occur even when patients have repeated attacks of 
rheumatism. Another noteworthy point is that only one of the eighteen 
patients who are alive with slightly damaged hearts has a diastolic 
mitral murmur. This shows that even when complete recovery does 
not take place the lesions at the mitral orifice are not necessarily 
progressive and deforming, as is now so commonly believed and taught. 

I have attempted to determine whether the analysis of these cases 
shows anything as to the effect on the prognosis of careful, prolonged 
treatment, the most important element in the treatment being, of course, 
rest. This analysis is shown in table 7. In many of the cases in which 
the care is designated as “perfect”? or “very good” the children were 


TABLE 7.—Relation of Care Received to Prognosis 


Alive and 
Dead, 36 Well, Alive and 
| a Condition Well, Heart Alive and 
Within After Cardiac of Heart Slightly Well, Heart 
Care 4 Mos. 4 Mos. Invalids, 3 Not Known,6 Damaged,18 Normal, 37 


or 


Very good 53% 33% o | 


leave 
Good..... 
Fair..... 


Poor. 


* 98% of those in whom care is known. 
+ 80°, of those in whom care is known. 


kept in bed for many months and carried up and down stairs for 
months longer, and their exercise and mode of life were carefully con- 
trolled for many years. It is hardly necessary to explain what is meant 
by “good” and “fair.” “Poor” means that the children were neglected 
and allowed to exercise about as they pleased. 

It appears from the table that the kind of care that the patient 
receives does have a definite relation to the prognosis, the rule being, 
the better the care, the better the prognosis. The high percentage of 
patients who died within the first four months who had poor care is 
striking. It is possible that the infection was unusually virulent in 
these cases. It is not unlikely, however, that the reason that the infec- 
tion was virulent was lack of care. There are exceptions to the rule 
on both sides, of course, as some of the children who had poor care 
recovered entirely and some who had the best care died. I am sure, 
however, from my personal knowledge of the histories of these chil- 
dren, which cannot be shown in figures, that the care that these 
patients received had a great deal to do with the final outcome. 
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SUMMARY 


Of one hundred children seen during the first attack of acute 
endocarditis, from ten to thirty years before this article was written, 
thirty-six are dead, three are cardiac invalids and sixty-one are alive 
and well. Thirty-seven of those who are alive and well have normal 
hearts, eighteen have slightly damaged hearts and the hearts of six 
were not examined. The age at the time of the onset of the disease 
and the intervals elapsing between the onset and the time when the 
patients were first seen had no apparent influence on the prognosis. 
In the cases in which rheumatism seemed to be the cause the results 
were not as good as in those in which the apparent cause was an infec- 
tion of the upper respiratory tract. Myocarditis and pericarditis were 
unfavorable signs. In a large proportion of the fatal cases death occurred 
early. Recurrences of the rheumatic infections were not as common as 
is usually believed, and repeated attacks did not always prevent recovery. 
Only one of the patients who are alive and well has a diastolic mitral 
murmur. The results apparently depended more on the care that the 
children received than on any other single factor. 












THE SIGNIFICANCE OF THE RETENTION RATIO OF 
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S. In the study of the metabolism of calcium and phosphorus, not only 

iS are the absolute retentions of these elements of importance, but of 
: almost equal significance is the relation between the amounts of these 
e elements retained. From the total amounts retained, rough standards 

d of the minimal retentions desirable for normal growth have been attained. 

is Through an understanding of the ratio of retained calcium and phos- 

be phorus, a better interpretation of the type of metabolism in the child 

v studied may be realized. 

e Of the calcium retained by the body, from 97 to 98 per cent is 





utilized in the formation of bone; the remainder is found in the body 
fluids. For practical purposes, the retention of calcium can thus be 
used as an index of the rate of the growth of bone. Phosphorus, on 
the other hand, is utilized not only by bone, but also by the soft tissues, 
particularly the muscles, the parenchymatous organs and the nerves. 
The amount of phosphorus needed for tissues other than bone depends 
on the rate of growth of these tissues. The actual distribution of the 
retained phosphorus between the soft tissues and bone is therefore of 
importance in indicating the comparative rates of growth of the soft and 
the bony tissues. 













RETENTION RATIOS IN INFANCY 








The analyses of Camerer and others’ have shown that from 25 to 
35 per cent of the total phosphorus in the body of the new-born infant # 
lies in tissues other than bone. Schabad? found that in the bones of 
normal infants the ratio of calcium oxide to phosphorus pentoxide varied 
from about 100: 78 to 100:85. In terms of calcium: phosphorus, the | 
values range from 1.93:1 to 2.1:1. These figures are somewhat lower 
than the total ratio of calcium to phosphorus (2.21) determined more 
recently by Howland, Marriott and Kramer * for the bones of an infant 













* Submitted for publication, Jan. 31, 1931. 4 
*From the Department of Pediatrics, College of Medicine, State University 






of Iowa. 4 
1. Camerer, W., Jr., and Soldner: Ztschr. f. Biol. 39:173, 1900; 40:529, 
1900; de Lange, C.: Ztschr. f. Biol. 40:526, 1900; 48:1, 1902. ; 


2. Schabad, J. A.: Arch. f. Kinderh. 52:47, 1910. 
3. Howland, J.; Marriott, W. McK., and Kramer, B.: J. Biol. Chem. 68:721, 
1926, 
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and by Kramer and Shear‘ for young bone (rat), the average total 
calcium : phosphorus being 2.19:1. For the purposes of this discussion, 
the approximate ratio of 2:1 for calcium and phosphorus in bone will 
be considered sufficiently accurate. As practically all of the retained 
calcium is deposited in bone, and sufficient phosphorus will be deposited 
with it to give a ratio of approximately 2:1 for the bone salts, a reten- 
tion ratio of this value would indicate that these minerals were utilized 
almost wholly in building bone, and that the soft tissues were not grow- 
ing normally. If the soft tissues of the young infant grow at the same 
rate as bone, the retention of phosphorus in relation to that of calcium 
will be increased, for from one fourth to one third of the retained phos- 
phorus will be deposited elsewhere than in bone. The retention ratios 
would thus be from 2:1.25 to 2: 1.33, which may be expressed more 
simply as from 1.5:1 to 1.6:1. A retention ratio of less than 1.5: 1 
would indicate that the soft tissues were growing at a greater rate than 
bone. 

The expected rate of growth of bone and soft tissues of infants may 
be calculated roughly from the data given by Scammon.*® The skeleton 
is about 20 per cent of the entire weight of the body throughout life,® 
and as an average infant will triple his weight during the first year, the 
weight of bone may be considered as tripled during the satne period. 
The muscles and the parenchymatous tissues are quantitatively the chief 
soft tissues containing phosphorus. The growth of the liver may be 
taken as indicative of the growth of the parenchymatous tissues in gen- 
eral, as it makes up nearly 90 per cent of the weight of these organs. 
During the first year, the liver increases to between two and three times 
its weight at birth. The muscles form approximately one fourth of the 
entire weight of the body at birth, and according to Scammon, do not 
grow as rapidly as the rest of the body during infancy. From these 
observations, it is evident that during the first year of life the rate of 
growth of the bones is as great or greater than that of the other tissues 
containing phosphorus. A retention ratio of calcium: phosphorus of at 
least 1.5: 1, but not above 2:1 would thus be expected during infancy, 
and a continued ratio above 2: 1 would suggest a shortage of phosphorus 
in the growing body. A retention ratio lower than 1.5: 1 would be inter- 
preted as signifying that too little calcium was being retained for the 


4. Kramer, B., and Shear, M. J.: J. Biol. Chem. 79:147, 1928. 

5. Scammon, R. E., quoted from Abt, I. A.: Pediatrics, Philadelphia, W. B. 
Saunders Company, 1923, vol. 1, chap. 3. 

6. Rubner, M., quoted by Thom: Handbuch der Pharmazie, Berlin, Urban 
and Schwarzenberg, 1924, vol. 3, p. 1. Rubner considered the skeleton to be from 
15 to 16 per cent of the total body weight, but both Scammon and Rubner agree 
that the percentage of the body weight due to the skeleton is practically constant 


during life. 
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normal growth of bone in relation to the body as a whole. As would be 
expected, low retention ratios of calcium: phosphorus are observed in 
rickets. For example, in Schabad’s’? study of a rachitic infant, the reten- 
tion ratio of calcium: phosphorus during the active stage was 1:1; after 
the addition of cod liver oil to the diet, this increased to 1.87:1. Ina 
similar series of studies by Telfer,*® the retention ratios in infants with 
active rickets were 1.24:1, 0.59:1 and 0.98:1. During healing, the 
ratios increased to 1.64: 1, 1.91: 1, and 1.81: 1, respectively. 













TABLE 1.—Retention Ratios and Amount Retained of Calcium and Phosbhorus in 
Artificially Fed Infants 








Average Average *) 

Intake per Retention per 1 

Kg. of Body Kg. of Body 7 
Weight Daily Weight Daily 

















Aver- Aver- ————_—~+ -———"". Reten- 

age Obser- age Cal- Phos- Cal- Phos-_ tion i 

Age, va- Weight, cium, phorus, cium, phorus, Ratio H 
Reference Mo. tions Kg. Gm. Gm. Gm. Gm. Ca/P Type of Feeding i 
Nelson, 2 4.92 0.178 0.131 0.070 0.043 1.63 Whole lactie acid 4 
unpublished 9 5.95 0.155 0.121 0.067 0.03% 1.76 milk, cod liver oil 
data 15 6.40 0.156 0.121 0.062 0.031 2.00 






10 7.47 0.142 0.106 0.059 0.034 1.73 


CSVCOBNIA crm whe 


9 8.05 0.138 0.111 0.062 0.033 1.87 

6 8.05 0.150 0.113 0.070 0.038 1.84 

5 9,21 0.135 0.108 0.057 0.034 1.67 

6 9.34 0.136 0.115 0.057 0.034 1.67 

5 10.08 0.127 0.104 0.048 0.030 1.60 
1 4 . 0.044 0.027 






Jeans, Stearns 2 5.6 0.163 0.13 0.065 . : Acidified evaporated 
and others, 3 14 6.60 0.153 0.117 0.056. 0.035 1.60 milk, cod liver oil 
unpublished 4 16 7.23 0.154 0.126 0.058 0.036 1.61 

data 5 8. 0.145 0.121 0.066 ‘ 











Daniels, Stearns 5 9 6.12 0.141 0.117 0.004 0.007 0.50 Pasteurized milk 
and Hutton: 3 4 6.09 0.134 0.109 0.024 0.028 0.80 Pasteurized milk, 
Am. J. Dis, 3 6 6.26 0.125 0.101 0.031 0.03 1.00 cod liver oil 
Child. 37 : 298 6 14 6.73 0.133 0.106 0.015 0.011 1.20 Boiled milk 
(Feb.) 1929 3 15 5.54 0.131 0.102 0.027 0.022 1.20 Boiled milk, cod liver 
4 17 6.27 0.134 0.106 0.036 0.024 1.48 oil 
4 2 6.36 0.124 0.099 0.045 0.031 1.40 Irradiated olive oil, 
boiled milk oy 
5 5 6.79 0.124 0.098 0.039 0.020 1.95 Irradiated milk j 














Telfer: Quart. 7 1 6.00 0.184 0.161 0.040 0.027 1.48 Whole milk 

J. Med. 16 : 63, 8 1 6.30 0.210 0.156 0.070 0.026 2.69 : 

1922-1923 9 1 6.10 0.193 0.157 0.046 0.028 1.64 : 
12 1 7.60 0.292 0.218 0.088 0.053 1.66 













On the basis of the ratio of calcium: phosphorus retained by infants 
receiving irradiated food, Daniels, Stearns and Hutton ® concluded that 
a retention ratio of 2:1 was optimal for an infant. According to the 
calculations presented here, however, a retention ratio of this degree 











7. Schabad, J. A., quoted by Hess, A. F.: 
Febiger, 1929. 

8. Telfer, S. V.: Quart. J. Med. 20:7, 1926-1927. 

9. Daniels, A. L.; Stearns, G., and Hutton, M. K.: Calcium and Phosphorus 
Metabolism in Artificially Fed Infants; Influence of Cod Liver Oil and Irradiated i 
Milk, Am. J. Dis. Child. 37:296 (Feb.) 1929. it 
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would indicate that little phosphorus was available for tissues other than 
bone. In the light of these observations, it would seem that infants with 
such high ratios might have been somewhat depleted in calcium previous 
to the reported experiments, and that such retention ratios as were 
observed would be expected until the deficiency in calcium had been 
corrected. 

The retentions of calcium and phosphorus by artificially fed infants 
reported in the recent literature are given in table 1. It will be observed 
that the retention ratios actually observed in the infants whose diets 
contained sufficient vitamin D were usually well within the range cal- 
culated as desirable. 

The actual retentions of calcium and phosphorus desirable in 
artificially fed infants are much more difficult to ascertain. Daniels ° 
stated that a daily retention of calcium of from 40 to 50 mg. and from 
20 to 25 mg. of phosphorus per kilogram of body weight was optimal 
for infants between the ages of 2 and 9 months. Ina study of the rela- 
tion of the intake of milk to the retention of calcium and phosphorus, 
de Rothschild and Netter *° found that the retention varied with the 
intake, the maximum retentions observed being 68 mg. of calcium and 
39 mg. of phosphorus per kilogram of weight daily. Telfer ** found 
that the retention of four normal infants fed diluted cow’s milk varied 
from 40 to 88 mg. of calcium and from 26 to 53 mg. of phosphorus per 
kilogram daily. Recent studies by Nelson ** indicated that with a high 
intake of milk, the average daily retentions of calcium per kilogram of 
weight varied from 70 mg. at 1 month of age to 34 mg. at 10 months 
of age; the retentions of phosphorus decreased from 43 to 27 mg. in 
the same period of time. In general, the retentions of calcium and 
phosphorus by infants fed mixtures of evaporated milk ** are within 
this same range, but they indicate that the age period of most rapid 
growth may vary somewhat with different types of feeding. It is there- 
fore difficult to state the optimal retention of calcium and phosphorus 
for any given age of infant. It would seem, however, from the data 
obtained in the study of infants given sufficient vitamin D, that a daily 
retention of calcium of 40 mg. or more per kilogram of body weight is 
desirable. The minimal retention of phosphorus for this amount of 
retained calcium would be from 20 to 25 mg. per kilogram daily. 


RETENTION RATIOS IN CHILDHOOD 


The retention ratio of calcium: phosphorus desirable for an older 
child is not calculated as readily as is that for an infant. Many more 


10. de Rothschild, H., and Netter, L.: Compt. rend. Soc. de biol. 58:658, 1901. 
11. Telfer, S. V.: Quart. J. Med. 16:63, 1922-1923. 

12. Nelson, M. V., to be published. 

13. Jeans, P. C.; Stearns, G., and others, to be published. 
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factors must be taken into consideration. The percentage of phosphorus 
in the soft tissues at puberty is not estimated easily. At maturity, only 
about from 12 to 15 per cent of the total phosphorus in the body lies 
in the soft tissues,’* whereas at birth, this fraction constitutes from 
25 to 35 per cent of the total. During childhood or adolescence, there- 
fore, there is a definite decrease in the relative amount of phosphorus 
in the soft tissues as compared to that in bone. Again, the rate of 
growth of the older child is less steady than is that of the infant; sea- 
sonal differences in the rate of growth are more marked.’* The various 
soft tissues containing phosphorus grow at different rates during child- 
hood; for example, again quoting Scammon,' the brain reaches three- 
fourths its maximum weight at 5 years of age, while the heart is only 
about one-half its final weight at puberty. The liver increases its weight 
ten-fold from birth to puberty, while the body as a whole at puberty is 
about fourteen times its weight at birth. The muscles grow rapidly 
during childhood, so that at puberty from 40 to 45 per cent of the total 
weight of the body is muscle, instead of 25 per cent, as at birth. The 
skeleton, however, remains at approximately 20 per cent of the total 
weight of the body throughout life. 

The fact that the-older child ingests a mixed diet adds still other 
factors to influence the retention of calcium and phosphorus. The diet 
of the infant always contains considerable amounts of calcium and 
phosphorus and is approximately neutral in ash. The diet of the older 
child may be seriously deficient in minerals or contain these substances 
in a form assimilated with difficulty ; the vitamin content of the diet may 
be insufficient, or the diet may be very acid or very alkaline in ash, 
which would affect the absorption and retention of calcium and 
phosphorus. If a child who has been receiving or absorbing too little 
of any element is given a balanced diet, he will retain an unusually 
large amount of this element until the deficiency is corrected. All of 
these factors, and many others not so evident, affect the actual retention 
ratios observed in older children, especially when the periods of observa- 
tion are short. 

From the fact that the skeleton is approximately the same per- 
centage of the total weight of the body throughout the entire period of 
growth, it might be concluded that a retention ratio indicative of 
equivalent growth of soft and bony tissues is to be desired. Such a 
ratio would be between 1.5:1 and 1.7:1, depending on whether the 
phosphorus of the soft tissues be taken as 30 or as 15 per cent of the 
total phosphorus of the body. The rapid growth of the muscles during 
childhood, however, necessitates a slower growth of the other soft tissues 





14. Gilbert, A., and Posternak, S.: Artz. Rundschau 15:398, 1905. 
15. Nylin, G.: Acta med. Scandinav., 1929, supp. 31, p. 1. 
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(many of which also contain less phosphorus), since the skeleton main- 
tains the same percentage of the total weight of the body. This rapid 
growth of muscular tissue increases the amount of phosphorus utilized 
by the soft tissues, and thus reduces the retention ratio of calcium and 
phosphorus below 1.5:1. Empirically, it would appear that a retention 
ratio lower than 1:1 would not be desirable, as it would signify that the 
bony tissues were growing at only half the rate of soft tissues con- 
taining phosphorus. 

As taken from the recent literature, the amounts of calcium and 
phosphorus retained by normal healthy children between the ages of 
3 and 13 years, together with the retention ratios of calcium: phosphorus 
are shown in table 2. Only reports in the American literature are 
included, as it was felt that the dietary conditions would be more similar 
in such a series. Even with these limitations, the data included cover a 


TABLE 3.—Retention Ratios and Amounts Retained of Calcium and Phosphorus in 
Children Whose Diets Previous to the Experimental Period Had 
Been Deficient in Calcium 








Total Daily Retention per Kg. of 
Intake Body Weight Daily 
— eee —— 
Cal- Phos- Cal- Phos- 
Age, Weight, cium, phorus, cium, phorus, 
Reference Years Kg. Gm. Gm. Gm. Gm. 
Willard and Blunt: J. Biol 8 22.7 1.29 1.18 0.026 0.015 
Chem. 75: 251, 1927 22.7 1,24 1.18 0.028 0.007 


10 29.3 1.33 1.26 0.017 0.008 
29.3 1.28 1.26 0.013 0.005 


Author’s data, unpublished 10 31.4 6 1.36 0.012 0.03 
6 


13 38.5 2.5) 0.034 0.025 





wide range of diet, with the calcium of the diet coming from several 
sources other than milk. The availability of calcium from such sources 
has been questioned ** in young children, so in several instances the 
available intake of calcium may be much lower than the actual intake. 
It will be observed that the average retention ratio of the seventy-three 
children included in table 2 is 1.29:1, a ratio that, according to the 
foregoing calculations, would indicate a moderately rapid growth of 
muscular tissue. The majority of children in this series exhibited reten- 
tion ratios of 1:1 or above, and a few exhibited very high retention 
ratios, which, it would appear, can be but temporary. 

In table 3 are grouped the retention ratios of presumably healthy 
children whose diets before the period of study were considered to be 
deficient, although during the period of study, the intakes of calcium 


16. Sherman, H. C., and Hawley, E.: J. Biol. Chem. 53:375, 1922. Blunt, 
K., and Cowan, R.: Ultraviolet Light and Nutrition, Chicago, University of 
Chicago Press, 1930. 
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and phosphorus were ample. In general, these children showed very 
high retention ratios, averaging 2.77. According to our observations, 
these ratios would suggest that the previous diets had been especially 
deficient in calcium, and the question is raised whether the high retention 


TABLE 4.—Retention Ratios and Amount Retained of Calcium and Phosphorus in 
Children Whose Diets During the Experimental Period Were 
Deficient in Calcium 


Total Daily Retention per Kg. of 
Intake Body Weight Daily 


(pomammemiDeitentstininy,  ipitneclontuiinn anim, 
Cal- Phos- Cal- Phos- 
Age, Weight, cium, phorus’ cium, phorus, Ratio 
Reference Years Kg. Gm. Gm. Gm. Gm. Ca/P Comment 
Sherman and Hawley: 4 17.0 0.39 0.70 0.011 0.015 0.73 
J. Biol. Chem. 538: to 0.67 0.93 0.015 0.017 0.88 
375, 1922 18.6 0.67 0.86 0.011 0.008 1.39 


20.0 0.38 0.70 0.005 0.005 1.00 
22.0 0.69 0.95 0.006 0.010 0.60 


33.0 0.42 | 0.89 0.007 0.005 1.40 
39.0 0.69 0.80 0.007 0.002 3.54 


Chaeney and Blunt: awe 0.40 0.87 0.100* 0.020* eave Poor diet 
J. Biol. Chem. 66: 0.68 1.04 0.140* 0.040* 3.5 plus orange 
829, 1925 juice 
0.85 0.110* —0.050* RAS Poor diet 
1.04 0.070* 0.030* 2.3 plus orange 
juice 


Burton: J. Biol. 12 52.6 96 1.21 0.005 0.011 45 Diet high in 
Chem, 85 : 405, 1929-1930 54. .68 a 0.001 0.000 ae cereal 


13 31. 96 a 0.009 0.018 af Diet high in 
31. —0.004 —0.017 Gnas cereal 


Wang, Kern and 12 8. .65 0.003 0.006 
Kaucher: Am. J. Dis. 
Child. 39 : 768, 10 26. 6 0.005 0.004 
(April) 1930 

10 of 7 0.012 0.004 


4 2. 0.55 0.017 0.004 
{ 0.018 0.007 


10 2 27 —0.001 0.003 

Author's data j 45 0.010 0.012 
unpublished DE 0.010 0.014 
0.004 0.011 

0.002 0.007 


0.003 0.005 
0.005 0.006 





* Total retention. 


ratios noted in a few of the children reported in table 2 might not be 
due to the same cause. These high retention ratios would be expected 
to decrease to a value somewhat below 2:1, after a period of adequate 
intake, 

When the intake of calcium is low, the retention of calcium is often 
very low, or negative, as is shown in table 4. When the intake of 
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calcium and phosphorus is moderate (table 4), there is often an imbal- 
ance in the retention of the two elements, leading to unexpected retention 
ratios. The retention ratios shown in table 4 substantiate Sherman’s 
statement ** that in order to have an adequate retention of calcium and 
phosphorus, it is essential to have ample quantities of both in the diet 
in a form readily assimilated by the child. The ratio of calcium: 
phosphorus in the food of the child is apparently not of major impor- 
tance in regulating the amount of absorption and retention, if the total 
quantities are sufficient. If sufficient calcium is included in the diet, 
with the American habits of eating it is safe to say that the amount of 
phosphorus will also be ample. If, however, the proportions of 
calcium: phosphorus ingested are markedly altered by the ingestion 
of the salts of one of these elements, then the absorption of the other will 
be decreased.** 

Examination of the tables shows that, while the limits of retention 
ratios desirable in older children cannot be drawn so closely in them 
as in infants, the changes in ratio can be interpreted in a similar manner. 
Ratios approximating 2:1 would be indicative of the much more rapid 
growth of bone than that of softer tissues. Ratios above 2:1 would 
signify a previous starvation in calcium. <A ratio of less than 1: 1 would 
indicate that the major growth is in the soft tissues, and if long con- 
tinued, such ratios would indicate a deficiency in the growth of bone. 

The change in the retention ratio observed when the growth of soft 
tissue greatly exceeds the growth of bone is illustrated in the retentions 
observed in marked undernutrition. It has often been observed that 
when a child recovers from severe malnutrition, the weight returns to 
normal, or above normal, before there is a resumption of growth in 
height. In such children, during the period of rapid increase in weight, 
a retention ratio of less than 1: 1 might be expected. With the resump- 
tion of growth in height, the retention ratio would be expected to 
change, increasing in values. This shift of ratio is well illustrated in 
studies carried out in this laboratory on a 3 year old child who was 
more than 50 per cent under weight and 15 cm. under height for his 
age. During the period of rapid increase in weight, the retention ratio 
of calcium: phosphorus was 0.8:1. After growth in height had com- 
menced, the ratio shifted to 1.3: 1, the difference in ratio being due 
largely to a decrease in the retention of phosphorus coincident with a 
decreasing retention of nitrogen. During adolescence, when rapid growth 
in height is often observed with a small increase in weight, a high 
retention ratio of calcium to phosphorus would be expected. 


17. Sherman, H. C., and Hawley, E. (footnote 16, first reference). 

18. Orr, W. J.; Holt, L. E., Jr.; Wilkins, L., and Boone, F. H.: The Relation 
of Calcium and Phosphorus in the Diet to the Absorption of These Elements from 
the Intestine, Am. J. Dis. Child. 28:574 (Nov.) 1924. 
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The absolute retentions of calcium and phosphorus observed in short 
term studies of children are of necessity affected by the previous diet 
and physical condition of the child studied. Because of these factors, 
often unknown, it is difficult to evaluate the findings in single, short 
term experiments. The data published since Sherman and Hawley’s 
classic paper 1’ have corroborated their findings that a retention of at 
least 10 mg. each of calcium and phosphorus per kilogram of body 
weight is desirable in a growing child. In general, a larger retention 
than this would be expected of very young children, the retentions 
gradually decreasing from the levels observed in infancy to the levels 
observed in children of school age. From theoretic considerations, it 
seems probable that a retention of calcium somewhat higher than that 
of phosphorus may be highly desirable. 


RELATION OF THE RETENTION OF NITROGEN TO THE METABOLISM 
OF CALCIUM AND PHOSPHORUS 


As the metabolism of nitrogen directly affects the metabolism of 
phosphorus, and thus indirectly that of calcium, no study of any one of 
these is complete without simultaneous studies of the other two. The 
amount of phosphorus utilized with nitrogen in building tissue other 
than bone will depend, of course, on the rates of growth of these tissues 
and the relative amounts of phosphorus they contain. Zuelzer *® gave 
the ratio of nitrogen to phosphorus in adult muscle as 15.3: 1; in nerve 
as 5.1: 1, and in blood as 53.2:1. Munk *° gave the ratio of nitrogen: 
phosphorus in muscle as 15.6:1, and in liver as 14.7:1. Schabad ** 
used the figure 16.7: 1 to express the ratio of nitrogen to phosphorus 
in the body of the infant. Aub ** and his collaborators used the ratio 
of nitrogen to phosphorus in the adult as 17.4:1. If these ratios are 
accepted, it would seem that the ratio, nitrogen: phosphorus = 17:1, can 
be used to give a rough approximation of the amount of the retained 
phosphorus utilized by the child in the formation of the nitrogenous 
compounds of the body. 

The possibility of the temporary storage of but one of the elements 
in question has not been considered in this discussion. It has been 
stated ** that the storage of calcium and phosphorus takes place in the 
trabeculae of the bone, so that the ratio of these elements in storage 
would be the same as their ratio in bone. It is known that nitrogen may 


19. Zuelzer, W.: Tr. Internat. Cong. Med., London 2:154, 1881. 

20. Munk, I., and others, quoted by Benedict, F. G.: Washington, D. C., 
Carnegie Institution, 1907, publication no. 77, p. 412. 

21. Schabad, J. A.: Arch. f. Kinderh. 53:380, 1910. 

22. Aub, J. C.; Bauer, W.; Heath, C., and Ropes, M.: J. Clin. Investigation 
7:97, 1929. 

23. Bauer, W.; Aub, J. C., and Albright, F.: J. Exper. Med. 49:145, 1929. 
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be stored to a limited extent, but whether this storage is sufficient to 
alter to any appreciable extent the ratios just given or whether the 
amount stored is so small that the alteration is within the rather wide 
range of error of the experimental ratios is difficult to determine. 

In this study, the retentions of calcium and phosphorus by infants 
and children have been correlated with the chemical composition and 
the rates of growth of the various tissues containing these elements. 
Such a correlation is of assistance in interpreting metabolic data. It is 
apparent that in order to interpret correctly studies of calcium and 
phosphorus metabolism, it is essential to determine the retention of 
nitrogen as well as to know the amount and availability of the ingested 
minerals and the acid-base relationships of the diet. A knowledge ot 
the nutritional status of the child and some familiarity with his former 
dietary habits are also necessary. 


SUMMARY 


1. From a consideration of the rate of growth of the various tissues 
of the body from birth to 1 year of age, and the distribution of 
phosphorus between the bony and the soft tissues, it is considered that 
a retention ratio of calcium: phosphorus of between 1.5:1 and 2:1 is 
normal for an infant. A retention ratio lower than 1.5:1 indicates a 
more rapid growth of soft tissue than of bone. A ratio of 2.1: 1 or over 
is considered as probably indicative that a calcium shortage in the body 
is being corrected. 

2. From the reported retentions of calcium and phosphorus in 
artificially fed infants, a retention of at least 40 mg. of calcium and 
from 20 to 25 mg. of phosphorus per kilogram of body weight per day 
is considered desirable for artificially fed infants. 

3. The ratio of retained calcium to phosphorus will be somewhat 
lower in older children than in infants because of the great increase in 
the relative amount of muscular tissue during childhood. In a normal 
child, it is considered that the retention ratio will probably be lower than 
that observed in infants, but it should be greater than 1: 1. 

4. In older children, the absolute retention of calcium and 
phosphorus per kilogram of body weight may be expected to decrease 
with the age of the child. A retention of at least 10 mg. of phosphorus 
per kilogram of weight per day is desirable even in older children. The 
retention of calcium should be at least equal to the retention of 
phosphorus. Retentions of calcium and phosphorus of less than 10 mg. 
per kilogram of body weight are probably not optimal in very young 
children. 








BASAL METABOLISM 





IN 





DIABETIC CHILDREN * 


ANNE TOPPER, M.D. 


NEW YORK 


More studies have been made on the basal metabolism in diabetes 
than in any other disease, with the exception of diseases of the thyroid 
gland. This fact is not surprising, since in no other condition is a 
well adjusted diet so important. 

The most exhaustive work on this subject has been done by Benedict 
and Joslin,’ who have also adequately reviewed the earlier literature 
on the subject. The consensus now is that no change occurs in the 
basal metabolism in diabetes, unless there is a coexisting condition, 
such as chronic undernutrition, which would affect the metabolism 
even in persons without diabetes. 

Considering the extent of the literature, it is surprising that so few 
studies have been made on diabetic children. With the exception of the 
reports of isolated cases, I could find only two studies of the basal 
metabolism in diabetic children. Beck? studied the basal metabolism 
of seven diabetic children both when insulin was administered and 
when it was not given, and he found that the basal metabolic rate 
was increased when insulin was not given and became normal when 
it was given. He found a parallelism between the urinary sugar and 
the hasal metabolism: When the excretion of urinary sugar was high, 
the basal metabolic rate was high, and vice versa; when the output 
was low or normal, the metabolism was normal. The relationship 
between sugar in the urine and the basal metabolism was demonstrated 
by Joslin® in 1923. Another and much larger series of tests of the 
basal metabolism of diabetic children was reported by Joslin and 
White. They made determinations of basal metabolism on eighty- 
three children, sixty-two of whom were between the ages of 7 and 15. 


* Submitted for publication, Feb. 10, 1931. 

*From the Pediatric Service of Mount Sinai Hospital, Dr. Béla Schick, 
Chief of Staff. 

1. Benedict, F. G., and Joslin, E. P.: A Study of Metabolism in Severe 
Diabetes, Washington, D. C., Carnegie Institution of Washington, D. C., 1912, 
publication 176. Joslin, E. P.: Metabolism in Diabetes Mellitus, Washington, 
D. C., Carnegie Institution of Washington, 1910, publication 136. 

2. Beck, O.: Monatschr. f. Kinderh. 48:256 (Oct.) 1930. 

3. Joslin, E. P.: Diabetic Metabolism with High and Low Diets, Washington, 
D. C., Carnegie Institution of Washington, 1923, publication 323. 

4. Joslin, E. P., and White, P.: Diabetic Children, J. A. M. A. 92:143 
(Jan. 12) 1929. 
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They found that the rate of basal metabolism for eight children between 
the ages of 7 and 9 years averaged + 6 per cent; for the twenty-two 
children between 10 and 12, + 11 per cent, and for thirty-two children 
between 12 and 15, +7 per cent. For sixteen children between 16 
and 18 years of age, an average of + 24 per cent was obtained, while 
for the five subjects over 18 years of age, the average was 0. 


The chief interest in this paper lies in the fact that studies of basal 
metabolism were made for the same diabetic children at six-month 
intervals over a period of from one to four (in one case, six) years. 
This is the first time that such a study has been done, or at least 
reported. 

One hundred determinations of basal metabolism were made for 
twenty-seven diabetic children.® All of these children received insulin 
during the entire period of this study. With the exception of a few 
tests made in the hospital ward, the tests were made in the metabolism 
clinic during periods when the children were at school or at work, and 
otherwise pursuing their daily tasks as would nondiabetic children. 
The tests were made in the postabsorptive state, after sufficient rest 
and under conditions that were as nonstimulating as is possible in an 
outpatient clinic. The Krogh machine and later the Benedict-Roth 
machine were used, the two machines having been checked 
each other. 

The accompanying table gives all the data of individual tests, 
together with a record of the height and sitting height in centimeters, 
the weight in kilograms and the pulse rate. The condition of nutrition 
is expressed by the Pirquet pelidisi.® The Pirquet sitting height 
standard of basal metabolism’ was used for comparison with the 
results obtained. We find this the best single standard of prediction 
for determinations of basal metabolism. It agrees within 5 per cent 
with the Talbot standard* based on height alone, a standard recom- 
mended by Benedict ® as the best for growing children. As far back 
as 1905, Magnus-Levy ” pointed out the advantages of comparing 
metabolism in diabetes according to height rather than to weight. The 


against 


5. These children were cared for in our diabetic clinic by Dr, Alfred E 
Fischer, and he cooperated with me by sending the children at regular intervals 
for determinations of basal metabolism. 

6. von Pirquet, C.: System der Ernahrung, Berlin, Julius Springer, 1919, 
part 2, p. 284. 

7. von Pirquet, C.: An Outline of the Pirquet System of Nutrition, Phila- 
delphia, W. B. Saunders Company, 1922. 

8. Talbot, F. B.: Physiol. Rev. 5:477 (Oct.) 1925. 

9. Benedict, F. G.: Am. Phil. Soc. 43:25, 1924. 

10. Magnus-Levy, A.: Ztschr. f. klin. Med. 56:83, 1905. 
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two standards of Pirquet and Talbot are the only ones that are not 


based on weight. 
Chart 1 shows the basal metabolic rate of all tests, plotted according 


to the Pirquet standard. Chart 2 shows how the results compare with 
those obtained by Joslin and White. 


RESULTS 


In twenty-eight tests made on subjects between the ages of 5 and 
10 years, the average basal metabolic rate was +3 per cent; in 
twenty-one tests made on subjects between the ages of 10 and 12 
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years, the average was + 4 per cent; in thirty-one tests made on sub- 
jects between the ages of 12 and 15, the average was + 5 per cent; 
in eighteen tests made on subjects between the ages of 15 and 17, 
the average was -++ 21 per cent, and of two tests made on children over 
17 years of age, the average was +7 per cent. It is interesting to 
see how well these results agree with those obtained by Joslin and 
White (chart 2). The basal metabolism of treated diabetic children is 


+ 


4 
° 


% deviation from no 
basal metabolic rate 


9 15 16 


“~< 
4 


Chart 1.—Rate of basal metabolism in diabetic children (von Pirquet standard). 
The dots indicate girls and the crosses, boys. 
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Chart 2.—Rate of metabolism in diabetic children. The straight line indicates 
the present series; the broken line, the series reported by Joslin and White. 


essentially normal (chart 1). There is an increase only between the ages 
of 15 and 17 years, th. average rate of metabolism being + 21 per cent 
(chart 2). In the s Joslin and White, the average basal 
metabolism of subjec to 18 years of age was + 24 per cent. 
There is evidently an in the rate of basal metabolism in the 
adolescent years, fol! return to a normal rate in early adult 
life. What explains ise in basal metabolism? Other signs 
of increased thyroid ere not observed in these children. In 
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only one subject (case 16) had a palpable thyroid gland been noted 
since the age of 12 years. The children in this series were all prac- 
tically sugar-free or excreted small amounts of urinary sugar, so that 
the increase in the rate of metabolism cannot be attributed to a high 
excretion of sugar. In this connection, it may be interesting to compare 
these results with the results of a similar study that is being made at 
the clinic on normal children." In the latter series, an increase in the 
rate of basal metabolism between the ages of 11 and 14 years, with a 
return to normal afterward, was noted. I believe that this rise in 
the rate of metabolism is a prepuberty manifestation that is coincident, 
not with the chronological age, but with the physiologic age, so that 
in the group of normal children, the rise occurs earlier, just as other 
manifestations of puberty occur earlier. Normally, the catamenia is 
established in the girls studied (mostly of Jewish extraction) between 
the ages of 11 and 13 years. Among the diabetic girls, seven of nine 
who have reached the age of 12 since the onset of diabetes have men- 
struated. In these patients, catamenia was established between 13 
and 17 years of age. The girl (case 14) who menstruated at the age 
of 13 showed an increased rate of metabolism just prior to this period, 
and the rate was normal thereafter. The other six girls showed a normal 
rate of basal metabolism at the age of 13; however, an increase occurred 
at 15 years. 

An increased rate of basal metabolism at the time of puberty is a 
common finding. DuBois,!* Lax and Petenyi,** Gottche '* and Bedale *° 
found an increased basal metabolic rate in normal children between the 
ages of 11 and 14. Such an increase was found in several series of 
children studied at this clinic.’* This increase usually occurs just prior 
to and during early puberty, and the metabolism becomes normal as 
puberty becomes well established. 

Joslin, who has had more experience with diabetic persons than 
anyone else, expressed the belief that sexual maturity as well as physical 
growth is assured in diabetic children. In our clinic for diabetic chil- 
dren, although the condition of nutrition in the children is normal, 
Dr. Fischer and I have noted independently that there seems to be 


11. Unpublished data. 

12. DuBois, E.: Basal Metabolism in Health and Disease, Philadelphia, Lea & 
Febiger, 1927, p. 227. 

13. Lax, H., and Petenyi, G.: Monatschr. f. Kinderh, 36:381, 1927 

14. Géttche: Monatschr. f. Kinderh. 32:22, 1926, 


15. Bedale, E. M.: Proc. Roy. Soc. 94:368, 1923. 

16. Topper, A., and Mulier, H.: Basal Metabolism in Children of Abnormal 
3ody Weight, Am. J. Dis. Child. 38:299 (Aug.) 1929. Topper, A., and Mulier, 
H.: Basal Metabolism of Children of Abnormal Body Weight, J. A. M. A. 92: 
1903 (June 8) 1929. 
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a definite delay in sexual maturity, as compared with other children 
of the same race. We know there is a close interrelation between all 
the internal secretory glands. Following the analogy of Biedl,1’ who 
compared the glands to an orchestra, the individual members of which 
normally play together harmoniously, one can suppose that when one 
organ plays out of tune, the harmonious effect of the ensemble is 
disturbed. Hence, it may be that when the pancreas is defective, the 
normal stimulus of the developing organism is checked, or at least 
retarded. 
SUMMARY AND CONCLUSIONS 

1. One hundred determinations of basal metabolism were made on 
twenty-seven diabetic children at six-month intervals over a period 
of from one to four years. 

2. The average rate of basal metabolism obtained in twenty-eight 
tests made on patients between the ages of 5 and 10 years was + 3 
per cent; in twenty-one tests made on patients between the ages of 10 
and 12, + 4 per cent; in thirty-one tests made on patients between the 
ages of 12 and 15, +5 per cent; in eighteen tests made on patients 
between 15 and 17 years, + 21 per cent, and in two tests made on 
- patients over 17 years of age, + 7 per cent. 

3. The rate of basal metabolism in treated diabetic children is 
essentially normal. There is an increase in the basal metabolic rate 
between the ages of 15 and 17 years, which is probably a manifestation 
of puberty. This increase occurs normally between the ages of 11 
and 14 years, but as puberty seems to be somewhat delayed in diabetic 
children, as evidenced by the late appearance of the catamenia, the 
prepuberty rise in basal metabolism also occurs later than in normal 
children, 

4. With proper care, the condition of nutrition in diabetic children is 
normal. Sexual maturity, however, seems to be somewhat delayed. 
The internal secretory glands are so closely interrelated that a defect 
in one probably somewhat checks the action of the others. 


17. Biedl, A.: Verhandl. d. 34 deutsch. Kong. f. inn. Med., 1922. 





ANOREXIA, LOSS OF WEIGHT AND 
CAPRICIOUS APPETITE 


EVALUATION OF GASTRIC ANALYSES AND EXAMINATION 
STOOLS IN A SERIES OF CASES WHEN NO OTHER 
PATHOLOGIC CONDITION HAS BEEN FOUND * 


MAUD LOEBER, M.D. 
Professor of Clinical Pediatrics, Tulane University School of Medicine 
AND 
H. L. WEINBERGER, M.D. 


Clinical Assistant in Gastro-Enterology, Post-Graduate School, Tulane University 
School of Medicine 


NEW ORLEANS 


Anorexia, capricious appetite and loss of weight or failure to gain 
in weight for no apparent cause have been a béte noire to the pediatrician. 
In seeking for an amelioration of this group of symptoms, we believe 
that we have disclosed some salient causative factors in our interpre- 
tation by the analyses of the gastro-intestinal tract, and we feel that 
we have contributed an additional aid to the treatment and control of 
these conditions. 

We have not yet discovered the cause or the etiologic factors from 
an organic standpoint, and in the treatment of our patients we have 
considered the therapeusis from the functional standpoint only. In 
presenting this small group of cases we feel that we have brought to 
the attention of the pediatrician a new approach to the study of nutri- 
tion and cases of difficult feeding. It is our hope that our work will 
stimulate more intensive study in this line. 

Our observations on gastro-intestinal conditions were made on a 
series of patients ranging in age from 16 months to 14 years in whom 
no other obvious condition had been found to account for anorexia, 
loss of wéight or capricious appetite. The study of the gastro-intestinal 
tract in young children has been a rather new field. 

Isolated experiments and observations have been made from time 
to time, but no correlation has been attempted. 

It is interesting to note that twenty-three of thirty-six cases occurred 
in boys, and only thirteen in girls. Our study includes only white chil- 
dren from a good class of homes and a favorable environment; the 
children were private patients and represent the upper social strata. 

We were first attracted to the value of making gastric analyses and 
analyses of the stools in endeavoring to outline a diet for a child who 


* Submitted for publication, Feb. 12, 1931. 
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later proved to have a case of celiac disease. The child had been under 
the care of an excellent pediatrician and had been given various diets 
prescribed in accordance with the symptoms that were most prominent 
at the time of the consultation with the physician. Owing to the judi- 
cious handling of the diet, the classic symptoms of celiac disease were 
masked, and it was only on examination of the stool that the case could 
be reconstructed and the condition diagnosed as celiac disease. In 
making an analysis, we included a study of the stool for elements of 
food, undigested fat, starch and protein and a physical and chemical 
study of the stool in conjunction with the gastric analysis. 

With the aid of gastric analysis and roentgenograms, we found ulcers 
in two instances; one was a gastric ulcer and the other, a duodenal 
ulcer. In the case of duodenal ulcer, there was a classic picture of cyclic 
vomiting; the child had been treated for the condition over a period 
of several years. Cyclic vomiting was the outstanding emotional reaction 
following a party, circus or outing. Purging, alkalinization and rest 
in bed invariably brought relief from the attack. In the case of gastric 
ulcer, attention was first called to this condition by the vomiting of 
blood. The child had had previous attacks of so-called acidosis. One such 
attack necessitated hypodermoclysis and intravenous transfusions, as 
the child was in a state of coma. Owing to the age of the child and 
the reticence with which the diagnosis of gastric ulcer was made, we 
sought for an explanation in the vomitus. At first it was thought that 
the child had swallowed blood from congested hypertrophic tonsils or 
that central pneumonia or trauma resulting from the swallowing of a 
foreign body might account for the presence of occult blood in the 
vomitus. Fluoroscopic and roentgen examination confirmed the diag- 
nosis of gastric ulcer as the sole cause of the blood in the vomitus. | 

In two cases a diagnosis of spastic constipation was made from roent- 
gen and gastric findings, as well as from the analysis of the feces, 
which showed hypo-acidity as the outstanding feature of the failure to 
gain. In these cases we found that the normal gastric acidity ranged 
from a free hydrochloric acid of 10 to 25. In any case in which we 
failed to control an acidity of more than from 10 to 25 we also failed 
to get results. 

In twenty of thirty-six patients the condition was hyperacidity and 
in three cases, hypo-acidity. Contrary to the findings of Sauer,’ 
Schlutz ? and others, in nineteen of our cases, or 55 per cent, in which 
failure to gain was the only or chief complaint, there was hyperacidity, 
and in three cases, or 9 per cent, there was hypo-acidity. The twentieth 


1. Sauer, L. W.; Minsk, L. D., and Alexander, W. G.: Gastric Findings in 
Children with Anorexia, J. A. M. A. 70:184 (July 15) 1922. 

2. Schlutz, Frederic W.: The Problem of Chronic Anorexia in Childhood, 
J. A. M. A. 94:73 (Jan. 11) 1930. 
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patient with hyperacidity proved to have a gastric ulcer. [Examination 
of the stools of twelve of nineteen patients with hyperacidity showed 
increased indigestion of starch and six increased indigestion of fat. 

In each case the hyperacidity was controlled by alkaline powders 
designated as powders no. 1 and 2. The no. 1 powder contains magne- 


sium oxide and sodium bicarbonate ; the no. 2 powder contains aluminum 
hydroxide, calcium carbonate and sodium bicarbonate in concentrations 
according with the increase in acidity. The indigestion caused by 
starch was taken care of by decreasing the content of starch in the 
diet and by the substitution of protein milk. The so-called fattening 
foods, mainly starches, consumed in excessive amounts, thwarted the 


purpose for which they were given. So far as the food elements of 
the diet are concerned, there is no fixed standard for all types of cases. 

We considered the cases entirely from a functional standpoint, and 
by controlling these physiologic discrepancies, our resultant findings 
were generally satisfactory, as indicated in the accompanying table. In 
each case in which this treatment was given a marked increase in appetite 
with a decided gain in weight was noted. 

We feel satisfied that in the light of the results obtained, we are 
justified in subjecting a child to the so-called ordeal of a gastric analysis. 
When a diet has been prescribed on the basis of clinical symptoms alone, 
our results have been moderately good. When a diet and corrective 
measures for functional gastric or intestinal conditions thave been pre- 
scribed, our results have been uniformly good. In two cases of asthma, 
one showing hypo-acidity and the other hyperacidity, improvement was 
noted. In each instance the asthma seemed to be bettered by control 
of the functional condition. 

Two mothers reported that after treatment the children’s disposi- 
tions changed for the better over night. 





GROWTH IN HEIGHT AND WEIGHT, AND RETENTION 
OF NITROGEN, CALCIUM AND PHOSPHORUS DUR- 
ING RECOVERY FROM SEVERE MALNUTRITION * 


GENEVIEVE STEARNS, Ps.D. 
AND 
DOROTHY L. R. MOORE, M.S. 


IOWA CITY 


If ever a child exerts his maximum capacity for growth, it is during 


a rapid recovery from severe malnutrition. The increased appetite and 
rapid increase in weight of such children are well known. This report 
concerns the growth in height and weight and the retention of nitrogen, 
calcium and phosphorus of a 3% year old boy during a rapid recovery 
from chronic diarrhea and malnutrition which had existed since the 
age of 2 months. 

REPORT OF CASE 


History—R. W., a white boy, aged 3% years, suffered from chronic 
infection of the upper respiratory tract and chronic diarrhea. The child 
had been born at full term, and weighed 8 pounds (3.6 Kg.) at birth. He 
had been bottle fed during infancy. At the age of 2 months, he suffered from 
severe diarrhea, which became chronic. At 6 months, he weighed 8% pounds 
(3.9 Kg.). At this time an intolerance toward fat was observed, and fats, includ- 
ing cod liver oil, were omitted from the diet. From 6 months to 2 years of age, 
his feeding formulas were changed frequently, but without much improvement in 
his physical condition. At the age of 2%4 years, severe otitis media and mastoiditis 
developed. In August, 1929, when the child was 2 years and 9 months of age, 
mastoidectomy was performed on the left ear; one month later the antrum of the 
right mastoid was opened. There was drainage from the ears following both 
operations. The diarrhea continued throughout the following winter, the child’s 
physical condition becoming much worse in the spring of 1930. 


Examination.—When first seen by us on May 3, 1930, the patient weighed 
7.4 Kg—the weight expected of a 6 months old infant and less than half the 
average weight for his age—and was 81 cm, in length—16 cm. under the 
height for his age. Examination also revealed the presence of acute paranasal 
sinusitis involving both maxillary and both ethmoid sinuses. The stomach was 
atonic, and marked stasis of food was associated with frequent vomiting. The 
digestive tolerance for the complex carbohydrates was impaired considerably, and 
that for fat to some degree. Because of the chronic diarrhea, the prominent 
abdomen and the intolerance for carbohydrates, the case resembled celiac disease. 


* Submitted for publication, Feb. 19, 1931. 
*From the Department of Pediatrics, College of Medicine, State University 
of Iowa. 
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It differed from the usual clinical picture of celiac disease in that the stools were 
not characteristic, and the utilization of fat was not greatly impaired. 
Treatment.—Because of the child’s extreme physical exhaustion, treatment was 
directed primarily toward improving the nutritional condition. He was given the 
diet usual in celiac disease, one very low in fat, rich in protein and containing 
carbohydrate only in the form of simple sugars. During the first week of 
ment, residue from the previous meal was removed by gastric lavage bef 
feeding. After the first week, this treatment was discontinued, as the ston 


emptied in the time allowed. As the gastric acidity was low, dilute hydr 


treat- 
each 
ich was 


hloric 


TABLE 1.—Dietary Chart of R. W. During His Recovery from §S 
Malnutrition 


Weight, 
Kg. Diet * 


7.4 Formula: skimmed milk, 600 ecc.; dextrose, 45 Gm.: 1 egg yolk: lactie 
acid, 30 drops; diet supplemented with soft custard (skimmed milk, 
egg yolk, dextrose), orange juice sweetened with dextrose, sieved 
tomato and 1 teaspoonful of cod liver oil daily 

Small amount of sieved liver added to diet 

Cottage cheese, 10 Gm., added to diet; protein, 35 Gm.; carb: 
180 Gm.; fat, 19 Gm.; total calories, 1,020 

Amounts of all foods increased 

Formula: skimmed milk, 800 cc.; dextrose, 60 Gm.; 1 egg k, lactic 
acid, 60 drops: one egg (coddled) added to diet; amounts of other 
foods increased 

60 Gm. of apricots added to diet 

45 Gm. of peas added to diet 

45 Gm. of carrots added to diet 

Metabolism diet: skimmed milk, 1,150 ecc.; whole eggs, 200 Gm.; 
whites, 60 Gm.; liver, 30 Gm.; cottage cheese, 15 Gm.; orang: 
450 cec.; tomatoes, 300 Gm.; apricots, 90 Gm.; dextrose, 200 G 
liver oil, 1 teaspoonful; protein, 78; carbohydrate, 325; fat, 30 
total calories, 1,882. 

Ground beef and a variety of sieved fruits and vegetables given; total 
calories, 2,000. 

Amounts of all foods increased 

Metabolism diet: skimmed milk, 1,260 cc.; whole eggs, 200 ¢ 
whites, 60 Gm.; dried milk, 30 Gm.; dextrose, 200 Gm.: grou 
30 Gm.; liver, 30 Gm.; tomatoes, 300 Gm.; cottage cheese, 
apricots, 75 Gm.; orange juice, 400 cc.; cod liver oil, 1 teasp« 
protein, 110; carbohydrate, 345; fat, 42 Gm.; total calories, ‘ 

Diet reduced 200 calories 

Orange juice replaced by sieved fruit sauces 

Diet reduced to 1,500 calories; dextrose replaced by corn syrup 

Metabolism diet: skimmed milk, 1,090; whole eggs, 100 Gm.; egg whites, 
90 Gm.; egg yolk, 10 Gm.; dried milk, 15 Gm.; ground beef, 40 Gm.; 
liver, 25 Gm.; peas, 80 Gm.; tomatoes, 150 Gm.; applesauce, 60 Gm.; 
apricots, 120 Gm.; cottage cheese, 50 Gm.; dextrose, 25 Gm.; corn 
syrup, 60 Gm.; orange juice, 100 cc.; cod liver oil, 1 teaspoonful; 
protein, 95; carbohydrate, 200; fat, 30 Gm.; total calories, 1,450 

8/28 14.1 Discharged from hospital; diet at home similar to that in the hospital 


ydrate, 


egg 
juice, 
; cod 
Gm.; 





* The liver, vegetables and fruits were always sieved to remove undigestible material. 


acid was given before meals. The dietary chart is given in table 1. One teaspoon- 
ful of cod liver oil was given daily to supply vitamins A and D. At first, very 


Z il 


small amounts of food were eaten, but the child’s appetite improved rapidly, 
necessitating frequent additions to the diet. The nature of the diet was kept 
constant—low in residue, high in protein and low in fat, with the intake of carbo- 
hydrate kept entirely to simple sugars. Within three weeks after the institution 
of the diet, the child was ingesting 1,900 calories daily, he was gaining weight 
rapidly, and his disposition had changed completely. The intake of food was 
steadily increased until a total of 2,200 calories was reached on July 5. On 
August 12, because the child’s appetite was decreasing, the intake was reduced to 
1,500 calories, but the nature of the diet was maintained. 
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For the infection of the upper respiratory tract he was treated conservatively 
with ephedrine and solution of mild silver protein. For the first twelve weeks of 
the study this treatment seemed adequate. On July 14, however, a discharge from 
the left ear was observed. From this date until about August 20, the infection 
seemed more severe. The tonsils and adenoids were removed, and the sinuses 
were washed twice during August. Despite the exacerbation of the infection, the 
child lost none of the weight gained previously. Since his return home, there have 
been two minor outbreaks of the infection in the ear. 


COMMENT 


The rate of growth of a child who was so markedly under the 
average weight and height for his age for so long a period is of extreme 
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The growth in height (total length) and weight of R. W., during recovery 
from severe malnutrition. 


interest. During his four months’ stay in the hospital, careful records 
were kept of gains in height (measured as total length) and in weight. 
These have been amplified by similar records kept by his mother since 
his return home, so that at the time this article was written a record 
for nine months was available. These records are shown graphically 
in the accompanying chart. During this nine months’ period he more 
than doubled his weight (total increase, 11 Kg. or 24.2 pounds) and 
grew 14.5 cm. (5.7 inches). For the same length of time, the average 
increase in weight for a boy of his age is about 1.2 Kg., and in height, 
about 4 cm. His increase in weight during this period was thus about 
nine times, and the growth in height between three and four times, 
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that of the average child. The growth during the first three months 
was most striking. While the gain in weight began almost immediately 
after the institution of the diet, there was no increase in height for 
the first seven weeks of the child’s stay in the hospital. In this length 
of time, he had gained nearly 5 Kg. and was still gaining rapidly, when 
the growth in height began suddenly and proceeded for a period of 
six weeks at an almost unbelievable rate—1.15 cm. weekly. At the 
end of six weeks, unfortunately, the infection of the upper respiratory 
tract again became active; increase in weight ceased with the onset 
of the infection and growth in height slowed, but did not cease entirely. 
From this time on, periods of active infection alternated with periods 


TABLE 2.—The Excretion and Retention of Nitrogen, Calcium and Phosphorus 


by R. W. 


Excretion of Creatinine* 
Total oo ‘ - 
Nitro- Cal- Phos- Pre- Dif 
gen, cium, phorus, formed, Total, ference, 
Gm. Gm. Gm. Gm. Gm Gm. 


5 /22-25/30; 8.080 0.061 0.837 0.096 0.363 0.267 
weight, 9.7 Kg. "ee 1.270 0.968 0.393 

9.350 1,029 1.230 

14.040 1.624 1,866 

4.690 0.595 0.636 

0.486 0.062 0.066 


7/6-9/30; J 11.430 0.145 1.003 
weight, 13.3 Kg. n 0.730 1.020 0.400 
12.160 1.165 1.403 

17.860 2.070 2.316 

5.700 0.905 0.913 

Retention per kilogram. 0.429 0.068 0.069 


8 /25-28/30; Urine 9.070 0.121 0.823 
weight, 14.1 Kg. Se ee 0.920 0.925 0.413 
Total excretion 9.990 1.046 1.236 
Total intake 14.760 1.746 1.796 
Total retention 4.770 0.700 0.560 
Retention per kilogram. 0.338 0.050 0.040 





* Tho diet was not free from creatine. 


of more rapid growth. The growth in height seemed always to show 
a slight lag as compared with that in weight. 


RETENTION OF NITROGEN, CALCIUM AND PHOSPHORUS 


The retention of nitrogen, calcium and phosphorus was studied 
during three periods: (1) during the first period of gain in weight 
before growth in height had begun; (2) during the period of greatest 
growth in height, and (3) after the infection had subsided, a period 
just before increase in weight was resumed. The data obtained are 
shown in table 2. The retention of nitrogen during the first two periods 
was tremendous, far greater than that per kilogram of body weight 
usually reported for infants during the period of most rapid growth. 
Such retentions of nitrogen as these can mean only that muscular tis- 
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sue, rather than fat, is responsible for the largest part of the increase 
in weight. Between the first and second periods a similar indication 
was noted in the increase in urinary creatinine. The excretions of 
creatinine were not an exact index of the amount of muscular tissue, 
as the diet was not free from creatine and creatinine. The diet of the 
second period was similar to that of the first, however, so that the 100 
per cent increase in urinary creatinine must represent a large increase 
in the quantity of muscular tissue in the child. The retention of nitrogen 
during the third period (when the child’s growth had slackened) was 
much less than that of the first and second periods, but was still far 
above the average for children of this age. In a study of under- 
nourished children, Wang‘ found that the average retention of nitrogen 
of normal children is about 0.042 mg. per kilogram of weight. The 
largest retention observed in the children of her group who were more 
than 15 per cent under weight was 0.204 mg. per kilogram of weight, 
an amount less than half that observed in our patient during the first 
two periods and less than that during the third period, when he was 
not increasing in weight. The children studied by Wang, however, 
were older, and the degree of undernutrition was not so marked as in 
our patient. Fleming and Hutchinson ? studied the nitrogen metabolism 
of undernourished infants, and concluded that in atrophic infants there 


is no defect in the ability to absorb protein, and that nitrogen can be 
retained in considerable quantities even in severe undernutrition. Our 


findings confirm these conclusions. 

During the three periods of study, the retention of calcium was 
consistently high (0.062, 0.068 and 0.050 Gm. per kilogram of weight). 
These retentions are equal to the amounts expected of a rapidly grow- 
ing infant, and are much higher than those reported for normal chil- 
dren of the age of R. W.* Burton‘ reported very high retentions of 
calcium—0.053, 0.051 and 0.041 Gm. per kilogram of weight—in three 
boys of the same age who were receiving treatments with ultraviolet 
light daily. Our patient was given cod liver oil and was outdoors daily, 
but he was not given artificial irradiation. 

The retention of phosphorus is perhaps of special interest as related 
to the retentions of both calcium and nitrogen. If the retention of 
phosphorus utilized by calcium, equal to approximately half the retention 
of calcium, is subtracted from its total retention, the remainder is 
usually considered as utilized by the soft tissues, particularly the 


1. Wang, C. C.; Hawks, J. E., and Hays, B. B.: Metabolism in Under- 
nourished Children; Protein Metabolism, Am. J. Dis. Child. 35:968 (June) 1928. 

2. Fleming, G. B., and Hutchinson, H. S.: Quart. J. Med. 17:339 1923-1924. 

3. Sherman, H. C., and Hawley, E.: J. Biol. Chem. 53:375, 1922. 

4. Burton, H. B.: J. Biol. Chem. 85:405, 1929-1930. 
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muscular parenchymatous and nerve tissues. In muscle, the ratio of 


nitrogen to phosphorus is approximately 15:1, in the liver 14.7: 1 and 
in nerve tissue 5:1.° Schabad® used the ratio, nitrogen: phosphorus 
= 16.7:1, for the entire body of the infant. In R. W., during the 
three periods the ratios of the retained nitrogen to the phosphorus not 
utilized by calcium were 14:1, 13:1 and 22:1. These ratios can be 
interpreted as indicating that during the first two periods, growth of 
muscular and glandular tissue predominated, while during the last 
period, the stored nitrogen was used more largely by the tissues that 
contained little phosphorus, or, perhaps, more nitrogen was being stored, 
rather than being used to build tissue. 

In conclusion, it may be stated that the ability of an undernourished 
child to grow and to retain nitrogen, calcium and phosphorus is far 
beyond the average capacity as exhibited by the child who is continually 
up to the average weight for his age. 


SUMMARY 


The growth in height (measured as total length) and weight and 
the retention of nitrogen, calcium and phosphorus of a markedly mal- 
nourished child, 3% years of age, were studied during his recovery 
from chronic diarrhea and malnutrition which had existed during the 
major part of his life. 

Gain in weight began before growth in height. During recovery 
from a series of minor setbacks, owing to the recurrence of an infec- 
tion of the upper respiratory tract, this phenomenon seemed consistently 
true. The greatest rate of increase was approximately 0.6 Kg. weekly, 
which was continued for eleven weeks. 

When once started, growth in height was very rapid. The greatest 
rate of growth was approximately 1.15 cm. weekly. Growth at this 
rate was continued for six weeks. 

The retentions of nitrogen per kilogram of body weight observed 
during the period of rapid increase in weight were far greater than have 
been reported for infants during the period of most rapid growth. The 
largest retention of nitrogen observed was 0.486 Gm. per kilogram of 
weight. 

The retention of calcium per kilogram of body weight was as large 
as that noted in rapidly growing infants. The retention of calcium 
was as large during the period before growth in height had begun as 
during the period of greatest growth in height. 


5. Munk, I., and others, quoted by Benedict, F. G.: Washington, D. C., 
Carnegie Institution, 1907, publication no. 77, p. 412. 
6. Schabad, J. A.: Arch. f. Kinderh, 53:380, 1910. 
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The retention of phosphorus corresponded well with that which 


could be calculated as necessary to combine with the amounts of calcium 


and nitrogen retained. 


Dr. P. C. Jeans, at whose suggestion this study was undertaken, gave valuable 
suggestions and advice. Martha Jones Oelke and John B. McKinley aided in the 
analytic work, 
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INTRODUCTION 
By Dr. ScuHick 


, tox- 


The disease commonly referred to as alimentary intoxication 
icosis or cholera infantum has become relatively rare during the last 
decade, apparently because of the greater knowledge of the feeding of 
infants and the better education of the mothers. Especially the strict 
supervision of the milk supply deserves a great deal of credit for the 
decrease of the disease. The condition, however, presents itself often 
enough, mostly during the summer and until the middle or end of 


October, and the mortality is sufficiently high to be a troublesome 
problem. 

I became interested in the problem after I freed myself from the 
fear of sugar in feeding normal children. At this time the majority 
of pediatricians were still under the influence of the teachings of Finkel- 
stein and his pupils, who saw at first in the salts and later in the car- 
bohydrates, especially in the sugar, the main cause of all catarrhal 
disorders. The protein milk of Finkelstein was the logica! consequence of 
this theory. Whether this theory is right or wrong, the protein milk 
of Finkelstein has its place in dietetic prescriptions. I mention as an 
example its use in celiac disease and in acute gastro-intestinal disorders 
of infancy. 

It seemed advisable at first to disregard the question of the etiology 
of acute gastro-intestinail disorders and to study rather what therapy 
might be applied. For this study I chose classic cases of alimentary 
intoxication because the effect of the treatment could be better judged. 

The important clinical symptoms in cases of toxicosis consist of 
(1) profuse diarrhea, heavy projectile vomiting, or both, and (2) dehy- 
dration. As a result of the work of Marriott and others, dehydration 


* Submitted for publication, Feb. 17, 1931. 
*From the Department of Pediatrics of the Mount Sinai Hospital. 
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is now thought of as the most outstanding and dangerous symptom 
and as responsible for the majority of other clinical signs (collapse, 


fever, urinary symptoms, etc. ). 
The profuse diarrhea and vomiting not only cause the dehydration, 
but continually increase its intensity ; moreover, they interfere with the 


possibility of feeding the child. 

My program of therapy is based on the following ideas. Omitting 
all discussion as to the ultimate cause of the gastro-intestinal disorder, 
I consider the diarrhea and vomiting, when once established, as not of 
a specific nature, but as a sign of an aspecific hypersensitiveness of the 
nervous apparatus of the gastro-intestinal tract. Everything, even water 
or tea, may irritate and may bring about intensive antiperistalsis and 
normal peristalsis. The gastro-intestinal tract needs an absolute rest 
in order to give nature an opportunity to restore its normal function. 
The longer the period of rest can last, the better. But as too long a 
period of starvation should be avoided, I ordered that no food or fluid 
should be given by mouth for from six to twelve hours. Dehydration 
had to be fought off by the parenteral administration of fluid. 

After the period of absolute starvation, small quantities of liquid 
food, 5 or 10 cc., should be given at intervals of one hour. The 
liquid food should be administered slowly in order not to irritate the 
stomach and the intestinal tract. The small quantity is more important 
than the kind of milk mixture. If this idea is correct, even double- 
concentrated food (like a mixture of evaporated cow’s milk and sugar, 
with the addition of 17 per cent of sugar) could be fed. This mixture 
has the advantage of shortening the period of starvation. The forcing 
of fluid by mouth and parenterally was thought of as a double-edged 
weapon. Dehydration is a dangerous symptom; however, it is only a 
symptom and is secondary. Under the influence of the disease, the 
organism or rather the cells cannot retain water and salt (plasma). 
There is a tendency to excrete this loosely bound fluid through the 
intestinal tract; the excretion takes place to such an extent that the 
output of urine suffers until it is almost entirely suppressed. Forcing 
fluid by mouth and by parenteral administration does not necessarily 
lead to a sufficient retention of fluid. Even such fluid may be excreted 
in the undesired direction through the intestinal tract; the diarrheic 
character of the stools and the hyperperistalsis may continue and may 
even be increased. 

In order to study the correctness of these ideas, I tried to treat an 
infant with alimentary toxicosis accordingly. 


REPORT OF A _ CASE 


W. S., aged 10 weeks, was a first child. The birth weight was only 2,420 Gm. 
After being breast fed for fourteen days, the child was given a mixture of cow’s 
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milk—six feedings of 60 Gm. each. During the last weeks before admission the 
amount was increased to six feedings of 150 Gm. each, but the child did not take 
this large. amount; about one-third was refused. Eight days before admission 
profuse diarrhea developed, and the appetite was diminished. The child was rest- 
less, hardly slept, cried a great deal and lost weight rapidly. On admissi 
June 17, the weight was 3,450 Gm. 

The child was absolutely starved for six hours and was then given, for the 
following twenty-four hours, twenty feedings of 5 cc. of the mixture of evaporated 
cow’s milk and sugar (for each 100 cc. of cow’s milk, 17 Gm. of cane sugar The 
amount of this mixture was increased during the next twenty-four hours to 
twenty feedings of 7 cc. (June 18). Meanwhile the condition of the child became 
worse. The loss of weight on the first day was 70 Gm., and on the second day, 
190 Gm. The fontanel and the eyes became deeply sunken. The cl 
stuporous. The diarrhea continued (in thirty-six hours there were seventeen 
green watery stools). The abdomen was flabby; its wall was so thin that the 


nid Was 


configuration of the intestinal loops could be seen. The child appeared to be in a 
state of collapse. We disregarded the diarrhea, and increased the intake on June 
19 to ten feedings of 10 cc. and ten of 15 cc. of the same formula wtihout addi- 
tional water by mouth or subcutaneously. On the next day, the general condition 
was unchanged. The diminished number of stools and their better appearance 
could be taken as a sign of improvement. The skin looked dry and showed some 
desquamation. The weight was only slightly lower—3,160 Gm. Under these cir- 
cumstances no extra fluid was given. On the next morning (June 21), the weight 
went down to 3,140 Gm., a loss of only 20 Gm.; the child looked better, and the 
fontanel was less sunken. Stupor was less pronounced. The appetite and the 
stools had improved. The intake was increased to 300 cc. (twenty feedings of 
15 cc. each). Next morning the weight was 3,180 Gm. (a gain of 40 Gm.), and 
from June 22 the child made a rapid recovery. The fontanel came to the level, 
the eyes wert no longer sunken, the turgor of the skin improved, and the skin 
did not look so dry. The sensorium was freer. The child showed more activity. 
Without changing the amount of intake and without additional fluid, tl 
rose from 3,190 to 3,320 Gm. in twenty-four hours, an increase of 130 Gm 
During the next twenty-four hours (June 23) we saw another gain of 150 Gm. 
On this day the intake was increased by only 10 cc., and the number of meals 


ie weight 


was decreased (310 cc. in eighteen meals, ten feedings of 15 cc. and eight of 20 
ce. each). 

The following day a further reduction in the number of feedings to fourteen 
was ordered, in order to give the child more rest; four feedings of 20 cc. and ten 
of 25 cc. of the mixture of evaporated cow’s milk and sugar were given, making 
another slight increase of 15 cc. During the following days the number of meals 
was gradually reduced to eight. The weight rose to 3,700 Gm. 

During six days (from June 21 to 26) the child received a total 
fluid of 1,940 Gm. and gained 560 Gm. The moment the critical stage of the 
disease was passed, the cells were able to retain the relatively small amount of 
water offered in the food, and a gain of weight was possible. 

From June 28 to July 2, the formula was slowly increased to 440 cc. of a mix- 


ture of evaporated cow’s milk and sugar. Before the child was discharged, the 
formula was changed to 1% concentration (for each 100 cc. of cow’s milk, 8.5 Gm. 
of cane sugar). The patient received six feedings of 100 cc. of this formula 
(600 calories). The patient was discharged with a weight of 4,200 Gm., a gain 
of 1,060 Gm. in twenty-seven days. The general condition was excellent. 
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With no additional fluid by mouth or parenterally, the patient was cured by 
being fed a formula of milk high in carbohydrate, the carbohydrate being plain 
cane sugar. 


I realized that the procedure used in this case was radical, and that 
it would not be practical for general use. It proved only that ways 
were open for a different approach to the treatment for alimentary 
toxicosis. 

In 1923, I took charge of the children’s department of Mount Sinai 
Hospital. From year to year, with the assistance of my staff, I worked 
out a program of therapy for alimentary toxicosis. Every year the pro- 
gram was modified. Especially transfusions of blood were more fre- 
quently administered, and fluid was given parenterally. In 1926, Powers 
published his procedure of therapy, combining practically all therapeutic 
agents heretofore applied plus the important use of early and repeated 
transfusions of blood. 

In 1929, we carried out the program as follows: 1. Complete 
starvation was maintained for six hours. 2. Transfusions of blood 
were given in severe cases. 3. As we realized the importance of rest, 
no further examination of the children was made by physicians after 
admission. The temperature was taken in groin and not rectally in 
order to avoid irritation of the intestine. In case of restlessness, 
camphorated tincture of opium was given. 4. We no longer disregarded 
the dehydration ; a solution of dextrose was administred intravenously 
and a saline solution subcutaneously. The amount of the intake of 
fluid was not unlimited, but for twenty-four hours was restricted in 
grams to four tenths of the sitting height in centimeters squared. 
5. Formulas for concentrated milk (double and 1% concentration) were 
used in small quantities, which were slowly increased. 

The results were still not satisfactory. There was no doubt that 
the effect of certain procedures was only transitory. The period of 
complete rest was not long enough. The transfusion of blood was fre- 
quently given too late. The improvement of the dehydration by intra- 
venous and subcutaneous injections was of too short duration. The 
introduction of milk mixtures six hours or even from nine to twelve 
hours after the beginning of starvation was still too early. Other diffi- 
culties arose, which influenced the outcome. We did not have enough 
special nursing for the children, and the technic of feeding and other 
nursing care was not sufficient. 

In a new session for the program of the season of 1930, we dis- 
cussed the weak points. Dr. Karelitz stressed the point of early and 
repeated transfusions of blood. As mentioned, our treatment for 
dehydration was not satisfactory. The deep collapse of the child, the 
most critical symptom of the disease, needed better treatment. The 
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intravenous administration of a 5 per cent solution of dextrose produced 
a striking but transitory change. 

The effect of subcutaneous application was not so striking. Naturally 
the fluid did not come into the circulation so quickly. Dr. Karelitz 
believed that dehydration could be combated with a continuous intra- 
venous drip of a 5 per cent solution of dextrose in physiologic solution 
of sodium chloride or in Ringer’s solution. 

Special day and night nurses were put in charge of the patients. I 
put Dr. Karelitz, as originator of the idea of using a continuous intra- 
venous drip, in charge of carrying out the program during the summer 
of 1930. 

I believe that we made progress in the treatment for alimentary 
toxicosis in infancy by accepting this method of “‘venoclysis” (Hendon) 
and by accepting the idea of early transfusion of blood. Both steps 
permitted us to extend the period of rest for the gastro-intestinal tract 
without incurring the risk that the child might die either of dehydra- 
tion or of starvation. The improved nursing team and care were also 
important. 

There are many points that need further study. I believe that the 
question of how great an intake of fluid is necessary is not completely 
settled. 


TREATMENT OF TOXICOSIS WITH THE AID OF A CONTINU- 
OUS INTRAVENOUS DRIP OF DEXTROSE SOLUTION 


3y Dr. KARELITz 


The clinical picture presented by severe cases of toxicosis,’ alimen- 
tary intoxication or anhydremia (Marriott*) is strikingly similar to 
that of shock and collapse, and is almost invariably associated with 
concentration of the blood * and severe acidosis. Powers * expressed 
the belief that “the clinical picture is in many respects similar to that 
reported in inanition fever of the new-born, Asiatic cholera, severe 
burns, high intestinal obstruction, traumatic and histamine shock, lethal 
war gas poisoning, certain cases of influenza, and induced dehydration 
in animals.” The basis for correspondence in symptoms, he stated, is 


1. Finkelstein, H.: Lehrbuch der Sauglingskrankheiten, ed. 2, Berlin, Julius 
Springer, 1921. 

2. Marriott, W. McKim: Some Phases of the Pathology of Nutrition in 
Infancy, Am. J. Dis. Child. 20:461 (Dec.) 1920. 

3. Czerny, A.: Jahrb. f. Kinderh. 45:271, 1897. Howland, J., and Marriott, 
W. McKim: Acidosis Occurring with Diarrhea, Am. J. Dis. Child. 2:309 (May) 
1916, Schloss, O. M., and Stetson, R. E.: The Occurrence of Acidosis with 
Severe Diarrhea, Am. J. Dis. Child. 18:218 (March) 1917. Marriott (footnote 2). 

4. Powers, G. F.: A Comprehensive Plan of Treatment for the So-Called 
Intestinal Intoxication of Infants, Am. J. Dis. Child. $2:232 (Aug.) 1926. 
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probably to be found in the common occurrence of concentration of the 
blood in these conditions. 

Failure to relieve this shocklike condition in toxicosis has impressed 
me as one of the most important factors in the high mortality of this 
disease. I therefore felt that if this shocklike state could be overcome, 
subsequent therapy might he more successful. 


Previous experience showed that when from 150 to 200 cc. of 5 
or 10 per cent solution of dextrose was injected intravenously into a 
child with toxicosis a striking but transient effect was produced. The 
child who was comatose and oliguric, whose color was gray, pulse imper- 
ceptible and breathing of acidotic type, after receiving an intravenous 
injection of a solution of dextrose, became brighter, cried louder, 


breathed more rapidly, had a better pulse and began to excrete urine. 
In some cases this improvement was sustained for only a short while, 
a few hours, after which the toxic symptoms recurred. ‘This improve- 
ment was increased and sustained longer if transfusion of blood followed 
the intravenous injection of dextrose. The rapid improvement that 
followed intravenous therapy was not so evident when the fluid was 
injected subcutaneously or intraperitoneally. 

In view of the experience mentioned and the results obtained in 
several cases of surgical shock, in one case of cyclic vomiting with 
severe acidosis and in other severe intoxications by the continuous 
intravenous administration of fluid (named “venoclysis’” by Hendon *), 
it occurred to me to try this form of therapy in severe toxicosis, using 
a 5 per cent solution of dextrose in physiologic solution of sodium 
chloride or in Ringer’s solution. By combining the continuous intra- 
venous infusion of dextrose with measures previously found effective 
a transfusion of blood and a period during which milk was withheld— 
I hoped to attain their combined detoxifying effect and thus prepare the 
child for subsequent treatment. 

The program of treatment en:ployed in all cases of toxicosis admitted 
to Mount Sinai Hospital in 1930 was as follows: 

1. On admission to the hospital, the child was transferred to a room without 
delay. Blood was drawn for a determination of the carbon dioxide-combining power 
and the hemoglobin. A vein was exposed in the antecubital fossa or just above 
the ankle, a cannula was inserted and tied to the vein, and a 5 per cent solution 
of dextrose in physiologic solution of sodium chloride or in Ringer’s solution was 
administered by the gravity method. From 125 to 250 cc. was given rapidly in 
the first fifteen to twenty minutes, after which the flow was reduced to from 
4 to 10 drops per minute, or from 20 to 40 cc. per hour, and was continued until 
the child was completely detoxified. Epinephrine or caffeine was given hypo- 
dermically or intravenously with the dextrose solution to improve the circulation. 
When epinephrine was administered with the intravenous drip from 1 to 2 cc. of 


5. Hendon, G. A.: Venoclysis, J. A, M. A. 95:1175 (Oct. 18) 1930. 
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1: 1,000 concentration was added to 250 cc. of dextrose solution, thus yielding 
from 0.13 to 0.33 cc. per hour, depending on the rate of flow. 

2. As soon as possible thereafter, a transfusion of blood of from 100 to 200 ce. 
was given by the citrate method in about twenty minutes. 

3. A twelve hour period of oral starvation was started, and during this time 
only enough water was given by the dropper method to wet the moutl 
pharynx, Camphorated tincture of opium was used to combat restlessness 


1 and 


4. After the twelve hour period of starvation, from 10 to 20 cc. of water was 
offered every two hours. If the water was refused or vomited, oral feeding was 
omitted and an increase in the flow into the vein was substituted. 

5. When the intravenous drip was discontinued, as much fluid was given orally 
as was tolerated. The difference between the fluid taken by mouth and the 
allotted quota for the day was made up by the subcutaneous injection of saline or 
of Ringer’s solution. 

6. When detoxification seemed complete, the administration of a milk mixture 
was started. Arbitrarily, a minimum period of thirty-six hours during which 
milk was withheld was adopted, after which a 2:1 milk-water mixture boiled 
three minutes plus 5 per cent of the total volume in cane sugar was offered. One- 
half ‘“decinem,” according to the Pirquet ® system of nutrition, equivalent to from 
5 to 10 cc. of formula every two hours, was given, and the amount was increased 
daily in staircase fashion until a basal requirement was reached. This amount 
was then increased every third or fourth day as the child’s condition indicated. 

7. If the symptoms of intoxication recurred, the entire routine was repeated, 
except in mild setbacks, when a transfusion of blood or an intravenous injection 
of dextrose and a second period during which the infant was deprived of milk 
were resorted to. 

8. The amount of fluid given daily was calculated according to the Pirquet 
system of nutrition and was limited to 4 decigrams? for children 4 months or 


older, and to 5 decigrams for younger ones. For example, for a child of 4 months 


whose sitting height was 40 cm., the calculations were as follows: 40?-1,600; Yo 
of 1,600-160 cc., or 1 decigram; 4 decigram-4 * 160-640 cc. This child took 
640 cc. of fluid, except on the first day when it might have had 1,000 cc. In 
calculating the amount given for the first twenty-four hours, the initial intra- 
venous injection of from 125 to 250 cc. and the transfusion of blood were not 
included. These emergency measures were administered so rapidly that were 
they deducted from the calculated amount so little fluid could be given by vein 
as to cause mechanical difficulty in the intravenous system. Table 1 outlines the 
procedure in a model case. 

From table 1 one observes that according to our system a child of fr 
months received from 4 to 5 decigrams of fluid, or about from 700 t 
daily, which corresponds to about from 60 to 75 cc. per pound of body weight, or 
from 130 to 180 cc. per kilogram. Under the system in which the child 
3 ounces (89 cc.) .of fluid per pound of body weight, the patient in this model 
case would have received 1,080 cc. daily, or about 50 per cent more than accord- 
ing to our method, except on the day of admission. It appears that there is a 
general tendency to offer about twice as much fluid as we prescribed. 


recei ves 


6. Pirquet, C.: An Outline of the Pirquet System of Nutrition, Philadelphia, 
W. B. Saunders Company, 1922. 

7. The term “decigram” is the numerical equivalent of 1 “decinem,” or one- 
tenth of the sitting height in centimeters squared. 
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Fluid was not injected subcutaneously until after the intravenous drip was 
stopped, and then only if the allotted quota was not taken well orally. 


CHOICE OF CASES 

It was frequently difficult to decide at what stage of a gastro-intes- 
tinal upset intoxication set in. Besides the clinical symptoms of diar- 
rhea, vomiting, oliguria, fever, dehydration, drowsiness or stupor, slow 
deep acidotic breathing, circulatory collapse ‘and shock, the chemical 
evidence of acidosis and concentration of the blood, as shown by the 
carbon dioxide-combining power and hemoglobin of the blood, made 
the diagnosis almost certain. Yet cases with all of the foregoing symp- 
toms and signs: were occasionally diagnosed incorrectly. By far the 


TABLE 1.—Analysis of a Model Case * 


Intravenous Oral Subcu- 
co A en — taneous 
5% Dextrose Saline 
in Saline or 
or Ringer‘s For- Ringer’s 
Solution, Blood, mula, Water, Solution, Total, 
Ce. Ce. Ce. \ Ce. Ce. 





Lyi: ey. Se 525 

Second 12 hours.......... 

TWitG 1S BOWS... 6005s 

Fourth 12 hours......... 

Third day 

Fourth day 

Fifth day 

Sixth day 

Seventh day 

a fe oa ain bis alba we iu wien 
Ninth day... 

Tenth day 

Eleventh to fourteenth day... 
Fourteenth to seventeenth day 
Seventeenth day until time of discharge 


1,140 


875 


weer ene fo gy nee 5 ees ne ee = . t Po neg “ea 
worst and most frequent mistake was that of regarding a case of toxi- 
cosis less serious than it actually was and of delaying drastic therapy. 
For this study we were permitted to consider only those cases which 
were regarded by most of the staff as moderately or severely intoxicated. 

Tables 2 and 3 contain the pertinent factors in the cases of the 
twenty-one patients treated for severe toxicosis. 

In all, thirty patients with intoxication were treated by the method 
just outlined. In twenty-one cases, the histories of which are outlined 
in tables 2 and 3, the diagnosis was severe toxicosis with or without 
complications—infection of the upper respiratory tract or otitis media. 
Only three of the patients died, one at the age of 12 months, one at 8 
months and one at 4 months. Four of the remaining nine patients had 
diarrhea and presented evidence of severe intoxication and extensive 
pneumonia before treatment was started; all died. The other five 
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patients survived; four had severe cases of intoxication of questionable 
origin, and one was only mildly toxic. A brief summary of these 
five cases follows: 


Case 1.—R. P. (314968), aged 1 month, had a history of diarrhea and vomit- 
ing. The infant was moderately dehydrated and mildly toxic. Recovery was 
prompt. 

Case 2.—J. A. S. (320490), aged 2 months, had a history of diarrhea and 
vomiting. The infant was moderately dehydrated and extremely toxic, with rapid 
respirations and a carbon dioxide-combining power of the blood of 19 per cent by 
volume. The physical and roentgen observations were suggestive of pneumonia. 
Recovery was prompt. 

Case 3.—M. M., a girl, aged 9 months, was treated for marasmus and otitis 
media without success. Her weight dropped from 11 pounds (4,989.52 Gm.) to 
7 pounds and 2 ounces (4,082.32 Gm.) in two months, despite two transfusions 
of blood. The diarrhea continued, the temperature remained elevated, she lost 
1 pound (453.6 Gm.) in twenty-four hours, and she appeared moribund. The 
carbon dioxide-combining power of the blood was 19 per cent by volum« \ con- 
tinuous intravenous drip was kept up for ninety hours. Improvement soon became 
evident and was progressive. After two months the weight was 11 pounds and 
10 ounces (5,273 Gm.). This was a case of the severest degree of marasmus 
with collapse and parenteral infection. 

Case 4.—R. J. (318714), a colored infant, aged 9 months, had widespread 
eczema. While he was being treated locally with tar ointment, he began to vomit; 
he lost 2 pounds (907.18 Gm.) in three days. He was extremely dehydrated and 
toxic. The carbon dioxide-combining power of the blood was 26 per cent by 
volume, and the hemoglobin, 64 per cent. Recovery was prompt under treatment. 
He later had a slight relapse from which he emerged rapidly. This was not con- 
sidered a case of toxicosis because of the absence of diarrhea. It is possible that 
the toxicity resulted from covering too much of the surface of the body with 
ointment. 

Case 5.—R. R. (319692), a boy, aged 4 months, had a history of fever, cough, 
projectile vomiting, a peculiar staring expression and diarrhea of four days’ dura- 
tion. He was dehydrated and severely toxic. The carbon dioxide-combining power 
of the blood was 30 per cent by volume. Under treatment his general condition 
improved, except that his facial expression remained peculiar. Two days later 
he became very ill with convulsions and signs of pneumonia. At this time the 
carbon dioxide-combining power of the blood was 47 per cent by volume, indicating 
that the condition was not a return of toxicosis. The spinal fluid was xantho- 
chromic and bloody, suggesting subarachnoid hemorrhage as the initial cause of 
the illness. Roentgen pictures confirmed the presence of pneumonia. 


ANALYSIS OF CASES 


An analysis of the cases of toxicosis according to the age of the 
patient, nationality, time of admission and complications is given in 
tables 2 and 3. Half of the patients were Porto Ricans, many of whom 
were admitted to the hospital during October. During the very hot 
and humid weather of July and August, there were fewer cases of 
toxicosis than were expected. 
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* These twenty-one patients with severe toxicosis were treated from April to November, 1930; three were admitted befort 
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There was a history of diarrhea in every case and of vomiting in 
all but two. Fourteen patients had evidence of respiratory or of otitic 
infection. All were either drowsy or stuporous for at least one day 
prior to admission. When brought to the hospital, the children were 
drowsy, stuporous, semicomatose or comatose; two were in a convul- 
sive state. Fever and dehydration were present in all, and circulatory 
collapse in some. The breathing was slow and deep in nineteen cases 
and rapid in two. The carbon dioxide-combining power of the blood 
varied from 14 to 37 per cent by volume, with only a few readings 
above 30, indicating severe acidosis. The hemoglobin was very high 
in some cases and lower in others. It is possible that a reading for 


TABLE 3.—Summary of Data in Table 2 
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hemoglobin of from 65 to 75 per cent was from 25 to 50 per cent higher 
than before concentration of the blood actually took place, since most 
of these children might have been anemic before toxicosis occurred. 
The lowest carbon dioxide-combining power of the blood was not always 
associated with the severest clinical picture of intoxication, the greatest 
dehydration or the highest reading for hemoglobin. Some of the chil- 
dren with low figures for carbon dioxide responded rapidly to therapy. 
It seems as if the degree of intoxication was not necessarily parallel 
to the degree of acidosis. It is also true that some of the patients who 
were considered the most severely intoxicated responded more promptly 
than others who were judged less so. 

The culture of the stool of only one child was positive for dysentery. 
Several of the children had infections of the upper respiratory tracts 





KARELITZ—DEXTROSE SOLUTION IN TOXICOSIS 793 


and a few had severe coughs without demonstrable involvement of the 
lungs. Otitic infections were especially watched for, but in only four 
children was otitis media present, and in these it was acute. The 
general condition of the children was helped by the spontaneous or 
surgical opening of the ears. No case of infection of the mastoid was 
encountered. One child with mastoiditis suggestive of complications 
seemed to improve soon after intravenous therapy was started. It is 
worthy of comment that the ear-drums of most children with toxicosis 
were dull (dehydration?). The normal luster usually appeared as the 
general condition of the child improved. 

Convulsions were usually noted as terminal events, and in two chil- 
dren they lasted from twelve to twenty-four hours. Several children 
had short convulsive reactions to transfusions. Only one child who had 
no complications and survived had convulsions before treatment was 
started. 

GENERAL OBSERVATIONS UNDER TREATMENT 


All children showed almost immediate general improvement after 
the intravenous infusion of dextrose solution and a transfusion of 
blood. Most children fell into restful sleep shortly after the intra- 
venous drip of dextrose solution was started. The color and turgor 
improved, the pulse became fuller, the breathing became faster, the 
function of the kidney increased, and the mental state cleared. Even 
the children who had pneumonia and later died showed temporary 
improvement or loss of toxicity. Two children in deep coma who had 
almost constant convulsions showed some response, even though it was 
inadequate to sustain life. The turgor of the skin improved progres- 
sively. The hemoglobin of the blood rose abruptly after the transfusion 
and remained elevated for several days. On discharge the -hemoglobin 
was about the same as on admission; it was rarely elevated and was 
sometimes lower. The carbon dioxide-combining power of the blood 
rose rapidly as the symptoms of intoxication, dehydration and acidosis 
disappeared. In a few cases in which there was a recurrence of the 
symptoms of intoxication, the carbon dioxide again dropped below nor- 
mal. Some children with complications masking the true picture had 
a normal carbon dioxide-combining power of the blood, indicating that 
in all probability the intoxication and acidosis had improved, and that 
the symptoms were really due to some other condition. 

Fever—The fever usually rose after the intravenous injection of 
dextrose and especially after the transfusion of blood, when a sharp 
rise occurred, The mechanism of this. fever is still unexplained, but is 
probably similar to the reaction to foreign protein. In some cases the 
temperature dropped after a day of treatment, and in others it remained 
elevated until the intravenous injection of fluid was stopped. A few 
of the patients who continued to have a febrile course after that period 
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seemed to have infection. The initial fever, which was practically always 
present was one of the first symptoms of a recurrence of intoxication, 
was most probably due to dehydration, though infection may have played 
a part in its causation. 

Weight—All of the children gained considerable weight during the 
period of intravenous therapy. This was practically always due to the 
retention of water and was only temporary, since the weight began to 
drop as soon as the intravenous drip was stopped and oral feeding 
started, except in the children who subsequently received subcutaneous 
injections of saline solution. The latter did not lose, but even gained, 
weight until fluid was limited to oral administration. That was prob- 
ably due to the retention of salt, since all fluid injected contained sodium 
chloride. It was therefore to be expected that when only water was 
given by mouth, the fluid apparently loosely bound in the tissues would 
be lost with the washing out of the salts. Chemical studies were not 
carried out to corroborate this belief. Additional loss of weight could 
be accounted for by the prolonged period of partial starvation. For 
example, if a child’s weight on admission was 4.5 Kg. (10 pounds) and 
after two days of continuous intravenous therapy was 5.2 Kg. (11 
pounds and 8 ounces), this weight was maintained during the period of 
hypodermoclysis, usually two days. In the subsequent three to fourteen 
days, the weight dropped either abruptly or gradually to 4.8 Kg. (10 
pounds and 8 ounces) or less, depending on the period of partial star- 
vation, hydrolability and other peculiarities of the child. Some chil- 
dren ceased losing weight when a basal diet was reached, while the 
weight of others continued to decrease until a maintenance level was 
obtained. A few children started gaining immediately after treatment 
was instituted, and their weight continued to increase slowly. 

If a child showed marked clinical improvement after intravenous 
therapy, it was surprising how little fluid and food were necessary to 
maintain weight. It probably indicated a rapid repair of the cells, 
enabling a greater retention of fluid and less loss by respirations, evap- 
oration from the skin, and by bowel. On discharge, all of the children 


weighed as much or more than on admission. Experience has shown 


that a loss of 1 pound in one or two days soon after the parenteral 
administration of fluid has been stopped is not serious, and is usually 
unaccompanied by severe symptoms. A similar loss of weight before 
treatment was started was almost always a danger signal and was 
usually associated with symptoms of collapse or severe intoxication. 

Milk Starvation and Feeding.—The period during which milk was 
withheld varied from a minimum of thirty-six hours to a maximum of 
120 hours. The importance of this period cannot be overestimated. 
Although some children were probably ready for milk after twelve 
hours, it was considered much safer to starve them longer. No child 
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showed ill effects from the starvation during the intravenous therapy, 
regardless of the state of nutrition. Milk was withheld until all signs 
of toxicity were lost, after which from 5 to 10 cc. was offered every 
two hours, and the amount increased daily with caution. Occasionally 
the child’s tolerance was overestimated; this resulted in recurrence of 
the symptoms, which were usually troublesome, and in one case the 
patient died. When such a recurrence of intoxication was noticed, 
starvation was promptly instituted and a transfusion of blood, the intra- 
venous adminstration of dextrose by the drip method or both were 
employed. 

At no time did any child starve completely. While milk was with- 
held, the intravenous injection of dextrose supplied from 100 to 200 
calories daily, and the transfusion of the blood also supplied some fuel. 
When the milk formula was started, only from 5 to 10 cc. was given 
every two hours. In all cases the formula consisted of two-thirds milk, 
one-third water and 5 per cent of the total volume in cane sugar. The 
milk was boiled three minutes ; longer boiling did not seem to exert an 
influence on the character of the stools. If the volume of the formula 
was too great, a mixture of whole milk and 8.5 per cent of sugar was 
offered. Protein milk was used for only one child; a culture of the 
stool of this child was positive for dysentery. This change was made 
after the child had been given a sweet milk mixture for three days. It 
was hoped that constipation would occur faster; the result was good. 
Whether rice gruel, sobee, butter milk, whey or acid milk mixtures are 
better than whole sweet milk mixtures at the begininning of treatment 
is difficult to state. The factor of quantity is apparently more important 
than that of quality of the food. 

Most children reached their basal requirement in milk formula in 
about eight days and their maintenance diet in from eleven to twelve 
days. Before discharge from the hospital, most children were also 
given cereal, orange juice, in some cases cod liver oil, and vegetables. 

Diarrhea.—The diarrhea was lessened and in cases stopped imme- 
diately or within two or three days after treatment was started. How 
much of this improvement was due to starvation and what part could 
be ascribed to the changes taking place as the result of the intravenous 
injection of fluid and blood is difficult to answer. In a few cases the 
diarrhea stopped as soon as the treatment was started, and recurred 
immediately after the intravenous drip was stopped. In other cases the 
diarrhea continued for several days, although the character of the stools 
changed favorably ; they became small, less watery and green, like stools 
during starvation. Whether the small amount of water given by 
mouth in the first two days was adequate to stimulate excessive peri- 
stalsis is questionable. Occasionally after the ingestion of milk was 
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started the stools became more frequent and contained curds and 
mucus. These findings were sometimes associated with abdominal 
distention, which was very troublesome. If the child looked better 
clinically, the diarrhea was regarded as the result of starvation. In 
such cases the stools became less numerous as the amount of food was 
increased. The average duration of diarrhea was seven days, and the 
longest period, eighteen days. The temperature was taken by axilla to 
avoid irritation of the rectum and stimulation of the movement of the 
bowel. 

Vomiting and Distention—vVomiting stopped in all cases as soon as 
treatment was started, and recurred only in the patients in whom 
abdominal distention developed. When from 5 to 17 per cent solutions 
of dextrimaltose or cane sugar were offered instead of water or weak 
tea, regurgitation and anorexia recurred, and in a few cases abdominal! 
distention developed. Whether the distention was due to the sugar 
was not certain, though there seemed to be a time relation between the 
two. If abdominal distention followed the taking of a formula, the 
feeding of milk was discontinued, and small amounts of water or weak 
tea were offered by mouth; the remainder of the required fluid was 
made up by a subcutaneous or an intravenous injection of fluid. If 
the distention did not respond to the use of stupes, rectal tubes or 
solution of pituitary or starvation, continuous intravenous administration 
of dextrose by the drip method and transfusion were repeated, in all 
cases with gratifying results. The latter steps seemed to be necessary 
because the symptoms of intoxication recurred. 

Transfusion of Blood.—Transfusion was performed in every case 
after the child’s blood was grouped and matched with that of the donor. 
We tried to give the transfusion soon after the intravenous adminis- 
tration of dextrose by the drip method was started, but in almost all 
cases from one to two hours elapsed before the proper preparation 
had been completed. The amount varied from 100 to 200 cc., equivalent 
to from 20 to 40 cc. per kilogram of body weight, or about 1 decigram. 
The transfusion was repeated in a few cases in which there was a recur- 
rence of symptoms. The blood was citrated; the first 5 cc. was given 
slowly, and the rest was delivered in about twenty minutes by syringe 
or by gravity through the same cannula used for the intravenous injec- 
tion of dextrose. In many cases reactions in the form of hyperpyrexia, 
spasms and unconsciousness occurred immediately or within a few hours 
after the transfusion. It is possible that some reactions might have 
been avoided by direct transfusions, which could have been made with 
relative ease, since the cannula was already fixed in the vein. Trans- 
fusions of blood plasma were given to a few children whose hemoglobin 
was 65 per cent or more, but we found it a time-consuming procedure 
and reverted to the use of citrated whole blood. Whether blood plasma 
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is of greater value than whole kiood must be answered by further study. 
[f the plasma is found to be superior, 300 cc. or more might be given 
slowly, possibly by the drip method. In many cases the transfusion of 
blood might have been omitted. However, I should hesitate to dis- 
pense with a therapeutic measure that has proved to be so valuable. 


TECHNIC OF AND OBSERVATIONS ON CONTINUOUS 
INTRAVENOUS THERAPY 


A vein was exposed by cutting down, because it was usually so small 
and so collapsed that venipuncture was difficult, and it was practically 
impossible to insert a blunt cannula without this procedure. With 
constant access to the vein, the transfusion of blood was facilitated. 
I<pinephrine, caffeine or digitalis was given repeatedly without the neces- 
sity of further disturbance. The child was thus permitted to have more 
complete rest than would otherwise have been possible, and it usually 
fell asleep without the aid of a sedative. With the vein exposed it 
was easier to correct the mechanical difficulties that arose after the 
intravenous therapy had been started. The cannulas used were of the 
Lindeman type, size 18-19, and were adequate for all children. 

A 5 per cent solution of dextrose was used because it does not dehy- 
drate the tissues unnecessarily. When given rapidly, it is diuretic, 
increasing the function of the kidneys, which is both desirable and 
necessary.§ In addition, it offers a tissue-sparing food. Whether the 
dextrose was dissolved in Ringer’s solution or in physiologic solution of 
sodium chloride seems to have made no difference. When a 5 per cent 
solution of dextrose was used, slight glycosuria resulted after from 150 
to 200 cc. was administered in from ten to twenty minutes. A 10 per 
cent or stronger solutions of dextrose may be preferable to the 5 per 
cent solution if given rapidly, because of their greater diuretic action 
and their greater food value, but if given by the drip method they have 
a greater tendency to cause clotting of the blood and clogging of the 
cannulas. 

I recently gave a 7 per cent solution of dextrose ® in saline solution 
intravenously by the drip method for 12 days, or 268 hours, without 


8. Schloss, O. M.: Intestinal Intoxication in Infants, Am. J. Dis. Child. 15: 
165 (March) 1918. 

9. I saw this child of 3 months with Dr. D. Gaberman of Hartford, Conn. A 
7 per cent solution of dextrose in saline solution was used for 268 hours, or twelve 
of a possible fourteen days, without resulting glycosuria. Distention and recur- 
rence of toxic symptoms occurred twelve hours after the use of milk was started. 
The intravenous drip and transfusion of blood were repeated. After twenty-four 
hours, sobee was given instead of milk. The child did well for two days, when 
another relapse occurred. The continuous drip was again started, a third trans- 
fusion of blood was given, and after twenty-four hours of starvation sobee was 
offered. Progressive recovery followed. I am indebted to Dr. Gaberman for this 
case. 
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resulting glycosuria. It might therefore be better to use the 7 per cent 
solution rather than the 5 per cent solution because of the added food 
value. 

Duration of Employment of Intravenous Drip.—The intravenous 
flow of dextrose was continued for 48 hours or more, except in cases 
in which detoxification was complete in less time. One child was 
given continuous intravenous therapy for 150 consecutive hours, and 
one for 268 hours in periods of 84, 72 and 112 hours, whereas the 
shortest periods were 9 and 14 hours for children who were so much 
improved after that time that it was deemed inadvisable to continue 
when the cannulas became clogged. The majority of patients received 
continuous intravenous therapy for more than 36 hours. 

The amount that can be given safely intravenously was not deter- 
mined absolutely, since we limited it to about from 500 to 800 cc. daily, 
or 4 decigrams, or about from 130 to 180 cc. per kilogram of body 
weight per 24 hours. That amount was well tolerated. One child of 4 
months, who weighed 5.5 Kg. (12 pounds), received 1,300 cc. in one 
day, and the result was anorexia, vomiting, increased diarrhea and edema 
of the entire body, all of which disappeared promptly when the amount 








Fig. 1—Apparatus used for the continuous intravenous drip. F indicates the 
rubber tubing ; K, the metal adapter, and G, the cannula. 


of fluid was reduced. In a marasmic child, who weighed 3.3 Kg. (7% 
pounds), marked generalized edema of the skin developed after only 
from 500 to 600 cc. daily. The weight rose from 7% pounds to 10%% 
pounds during the 90 hour period of intravenous therapy. To children 
of 12 months or more at least 1,000 cc. of fluid could be given by vein 
without complications. Pneumonia did not develop in any of the child- 
dren after admission to the hospital, even though they were kept on 
their backs during the entire period of intravenous therapy. One child 
in whose case the diagnosis was questionable on admission showed 
pneumonia, probably terminal, at autopsy. When a vein of the leg 
was used, the patient could be moved about more easily, and the objec- 
tion of keeping the child in one position for too long a time was thus 
obviated. No generalized infection followed intravenous therapy. In 
only one child was there a swelling of the leg suggestive of phlebitis, 
but this swelling disappeared overnight and was not accompanied by 
fever or discomfort. No gross evidence of capillary damage due to 
intravenous therapy was noted. Chills were never observed as the 
result of continuous intravenous injections of dextrose solution. Dam- 
age of the kidney was never manifested clinically. If the cannula 
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became clogged, it was usually cleared by suction with a large syringe. 
[f this was unsuccessful, another vein was exposed, unless the child’s 
condition warranted discontinuing the intravenous drip. 
The solution was delivered from a graduated cylinder in 
fashion as a Murphy drip, so that the nurse could regulate the number 


the same 


J 




















Fig. 2—Apparatus used for the continuous intravenous drip. A indicates the 


graduated cylinder; B, the thumb screw clamp; C, the Murphy drip | 
D, the spring clamp; E, the glass joint; /, rubber tubing; G, the cannula on a 
metal adapter; H, the sterile gauze cover, and J, the stand to hold the cylinder. 


ul (glass); 


of drops delivered per minute and the volume of fluid per hour. The 


fluid was kept warm by hot water bags at the cylinder and by a hot 
water bag at the tubing about 12 inches (30 cm.) from the cannula. A 





800 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


thermos bottle arrangement instead of the ordinary glass graduated 
cylinder seemed desirable and was available. A difficulty arose in that 
the solution cooled by the time it reached the cannula. Possibly a hot 
pad in a cufflike arrangement at the lower end of the tubing would 
aid in delivering warm solution to the vein. 

Figures 1 and 2 illustrate the type of apparatus used for the con- 
tinuous intravenous drip. 

CONCLUSION 


Twenty-one patients with severe toxicosis were treated by the com- 


prehensive plan outlined, and only three died, a mortality of 14 per cent. 


Four patients who were severely toxic presented evidence of severe 
pneumonia before treatment was started; all died. 

The five remaining patients were very toxic, but lacked some 
criterion for the diagnosis of toxicosis. All recovered under treatment. 

Considering the entire group as comprising thirty cases of severe 
intoxications, there were seven deaths, a mortality of 23 per cent. In 
the evaluation of a therapy for toxicosis, I believe that children who 
present evidence of pneumonia when first seen should not be included. 
Our results compare with a mortality of 64 per cent in toxicosis for 
the past ten years and 46 per cent as the lowest in any one year during 
that period at our hospital. 

We believe that the administration of fluid by the continuous 
intravenous method is a definite improvement in the treatment The with- 
holding of milk for a longer time, which I believe is at least as impor- 
tant as any other phase of the treatment, is thus made possible. The 
entire requirement of fluid is given through the one cannula with the 
least disturbance to the child. Acidosis and concentration of the blood 
respond rapidly to this form of treatment. It supplies water, salt and 
dextrose in a hypertonic solution at a rate fast enough to produce 
diuresis at first, and later slow enough to permit proper assimilation. 
Blood, epinephrine, caffeine and digitalis can be given through the 
same cannula. During the time of the intravenous flow, the gastro- 
intestinal tract, as well as the entire body, is given a much needed rest. 
Quiet sleep usually ensues, vomiting is stopped, thirst is created, and 
in many cases the diarrhea is favorably influenced. The child is spared 
the pain of the subcutaneous injection of fluid and the occasional com- 
plication resulting from intraperitoneal injection. The question of 
absorption of fluid given by the latter route is obviated. 

We have confirmed the idea suggested by Schick 7° that the require- 
ment of fluid in toxicosis is much less than it is customarily thought 


10. Personal communication. This suggestion was made by Dr. B. Schick 
several years ago, and was tried in all cases of toxicosis in which treatment was 
given during the summer of 1929. 
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to be. All but four of our children did well on from 600 to 900 cc. of 
fluid daily, or about from 130 to 180 cc. per kilogram of body weight. 
One received only 500 cc., and the other three about 1.000 cc. daily. 

The transfusion of blood, the period of oral starvation and the longer 
abstinence from milk (in this plan at least thirty-six hours) have, as 
with Powers, proved to be excellent measures in the treatment for 
toxicosis. 

Certain facts previously known and borne out by experience must 
constantly be kept in mind if good results are to be obtained. These 
factors are worthy of recapitulation: 

1. Treatment must be radical and prompt as soon as the diagnosis 
of toxicosis is made. If too much time is lost, treatment may be of no 
avail. (Supportive therapy, such as the administration of epinephrine 
and caffeine, should be given as may be indicated. ) 

2. All cases of toxicosis should be considered severe. The intra- 
venous administration of dextrose and transfusion should be employed 
promptly, and the minimum period during which milk is withheld should 
be from twenty-four to thirty-six hours, or until the detoxification is 


complete. 

3. Once the feeding of milk is started it should be given in small 
quantities of from 5 to 10 cc., and increased slowly, the limited toler- 
ance for food during this period of adjustment always being respected. 


4. When there is a relapse, treatment should be started again from 
the beginning with the intravenous administration of dextrose, trans- 
fusion of blood and the withholding of milk. 

5. Patients with intercurrent infections, especially otitis media and 
abdominal distention, should be treated actively. 

6. Special nursing care is of the greatest importance. The intelligent 
nurse often sees the child in a truer light than the physician, who calls 
only two or three times daily. Her observations are most important in 
deciding when to start to give the patient milk, when to increase the 
amount and when to discontinue the use of it. 

We believe that the routine as outlined, especially the continuous 
intravenous administration of dextrose solution by the drip method, 
can be applied to almost all intoxications of early childhood, especially 
those associated with gastro-intestinal disturbances. This method can 
be employed for such conditions as severe acidosis originating in dia- 
betic’2 or in cyclic’? vomiting. In the former, a steady supply of 


11. Woodyatt, R. T.: Prolonged and Accurately Timed Intravenous Injection 
of Sugar, J. A. M. A. 65:2067 (Dec. 11) 1915. Erlanger, J., and Woodyatt, R. T.: 
Intravenous Glucose Injections in Shock, J. A. M. A. 69:1410 (Oct. 27) 1917. 

12. Dr. M. H. Bass and I treated a child with acidosis caused by cyclic vomit- 
ing with a continuous intravenous drip of dextrose solution after two injections 
of 400 cc. of 5 per cent solution of dextrose failed to produce more than transient 
improvement. 
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dextrose with or without insulin may be administered ; in the latter, dex- 
trose could be given as needed. Some cases of peritonitis, bacteremia, 
dysentery, icterus, tetanus, bulbar poliomyelitis, postdiphtheritic paralysis 
of the palate and shock—surgical, traumatic or due to burns—also sug- 
gest themselves for this treatment. Matas,’* Horsley and Horsley ™ 


and others *° have utilized this procedure extensively in adults suffering 


from many of the conditions mentioned. 

The outstanding case of our series was that of a marasmic infant 
who was in a state of collapse; the infant made an excellent recovery. 
We therefore hope that other patients with similar conditions will be 
treated by this method. This recommendation seems the more justi- 
fiable since Marriott? found that both in toxicosis and in marasmus 
the volume of blood is less and rate of flow lower. 

13. Matas, R.: Ann. Surg. 79:643, 1924. 

14. Horsley, J. S., and Horsley, G. W.: Continuous Intravenous Injection of 
Dextrose in Ringer’s Solution: Its Technic and Indications, and a New Intra- 
venous Cannula, Arch. Surg. 22:87 (Jan.) 1931. 

15. Hendon, G. A.: Experiences with Venoclysis, Ann. Surg. 91:753 (May) 
1930; Kentucky M. J. 27:202 (May) 1929; footnote 5. Schwarz, F.: Ueber 
Intravenése Dauertropfinfusion, Med. Klin. 24:1548 (Oct. 5) 1928. Harris, R. I., 
and Stoddardt, W. O.: Canad. M. A. J. 19:346, 1928. Penfield, W. G., and 
Teplitsky, D.: Prolonged Intravenous Infusion and Chemical Determination of 
Venous Pressure, Arch. Surg. 7:111 (July) 1923. Mulholland, S. W.: Proc. 
Staff Meet., Mayo Clin. 5:351 (Dec. 3) 1930. 





EPIDEMIC OF MEASLES 


ATTEMPTED PROPHYLAXIS WITH WHOLE BLOOD * 


SAMUEL A. BLAUNER, M.D. 
AND 
HYMAN GOLDSTEIN, M.D. 


NEW YORK 


* This is a report concerning an epidemic of measles in a child-caring 
institution housing 117 susceptible children, in which an attempt was 
made to produce immunity by the use of injections of whole blood. In 
such institutions, measles is a matter of serious import, especially when 
the age group is between 1 and 6 years, and causes special concern 
and apprehension. 

Early in 1930, it was predicted that the year would be a “measles 
year,” and that epidemics of the disease would occur. This prediction, 
which was made by public health officers and the New York City 
Department of Health, and which proved true, prompted us to be on 
guard and to institute prophylactic measures immediately on the 
appearance of the disease. 


At the Israel Orphan Asylum in New York, where the epidemic 


to be described occurred, and where the population is constantly shifting, 
one would expect a fairly large proportion of the children to be good 
material for the oncoming epidemic. The first case of measles appeared 
on April 19, 1930. At this time there was a population of 122 children 
within the susceptible age group; of this number, 5 had had measles 
under our observation two or three years prior to 1930. Four of the 
remaining children had an indefinite history of supposed measles before 
their admission to the orphanage: However, in view of our previous 
experience with the unreliability of such histories as given by guardians, 
we are safe in assuming that the entire group of 117 was susceptible. 
In fact, in the very children who gave indefinite histories of having 
had measles, the disease developed during the course of the epidemic. 
Our figures are therefore based on 117 susceptible children, in 91 of 
whom the disease developed between April 19 and June 1. \We were 
fortunately situated, however, in that the number of children was much 
below the capacity of the institution ; nevertheless, in view of the danger 
connected with this disease, we determined to immunize the children 
at the earliest opportunity with either parents’ or donors’ blood. 

The first case appeared on April 19, and the patient was removed 
to the Willard Parker Hospital. At first we were prompted to start 


* Submitted for publication, Feb. 27, 1931. 
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the injection of whole blood immediately, but as we realized that chil- 
dren living in groups do not all contract the disease at one time from 
one contact, we decided to wait for further cases to develop before 
immunization was begun. In this manner we hoped to avoid too early 
inoculation. As a matter of fact, the second case appeared on May 3, 
just two weeks after the first case, and the two following cases appeared 
on May 7 and 9, indicating that at most only three cases could have 
arisen from the initial source. By withholding inoculation until the 
second case appeared, we attempted, at least, to have the immunization 
come more within the optimum period of exposure, which is considered 
five days. 

On the appearance of the second case, therefore, inoculation was 
promptly instituted. Our first desire was to give injections of parents’ 
blood, but on account of unlooked for difficulties and the objections of 
the parents, this method was quickly abandoned after five children had 
been thus treated. Each of the parents gave a history of having had 


TABLE 1.—Number of Children in the Three Groups 





Total number of susceptible children 

Children receiving parents’ blood 

Children receiving donors’ blood 

CE RI FI MI a io iba bv S cnceies cee c bd dyes ccexbesiiny ueen dae sees seravenseeeniens 


measles. For the remainder of the group we substituted professional 
donor’s citrated whole blood, such as is advocated and recommended 
in various published articles and by the New York City Department of 
Health. On May 6, 46 children were inoculated; on May 8, a second 
group of 20 was given inoculations. A group of 46 children was not 
inoculated because of an insufficient suitable supply of blood at the 
time ; this served as a control group. The number of children in the 
different groups is reported in table 1. 

We deviated somewhat from the usual method by giving single 
donor’s blood instead of pooled whole blood, because we believed that 
such a modification would not detract from the efficiency of the treat- 
ment. As a matter of fact, the potency of pooled blood would be 
greatly reduced if one of the donors was nonimmune, whereas in indi- 
vidual blood the full strength is maintained. Furthermore, it is well 
known that measles rarely develops in adults reared and living in 
cosmopolitan districts, and it would have been highly improbable that 
both our donors and the five parents, making three distinct groups, 
belonged to the nonimmune class. If one of the donors had belonged to 
the nonimmune class, it would have been evident in the results. That 
this was not the case is indicated in table 2, which shows that the results 
in the three groups were practically parallel. 
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Table 3 reveals that more children in the control group (18, or 40 
per cent) escaped measles than in the immunized group, in which only 
12 per cent escaped. 

3ecause of the desirability of attaining the highest degree of 
immunization, another problem of importance in regard to the period 
of exposure is the determination of the time of the onset of incubation 
of the disease. For active immunization it is preferable to have a period 
of exposure of not more than five days, and for passive immunization, 
from nine days to two weeks; this, of course, presupposes that it is 
possible to foretell the onset of the infection. It is well known that in 
institutions, despite the marked contagiousness of the disease, all cases 


TABLE 2.—Three Groups of Donors and Number of Children Receiving Blood 


Group A: Parents’ blood, 5 children, May 4, 1930 Number Per Cent 
Children in whom measles developed..............::cceeceeeeseeeees 5 100 
Date of onset of cases, May 7, 27, 28, 29, 30 


Group B: First donor’s blood, 46 children, May 6, 1930 
Children in whom measles developed 
Date of onset, May 16, 17, 18, etc. 


Group C: Seeond donor’s blood, 20 children, May 8, 1930 
Children in whom measles developed 
Date of onset, May 16, 17, 18 


TABLE 3.—Number of Nonimmune Children in Whom Measles Developed 


Number Per Cent 
pe RES Se Ee a ene obey oe 46 
Children in whom measles developed 28 60 





of measles are not traceable to the initial source ; there is, rather, a steady 
progression in the number of cases over a period of weeks. Therefore, 
it is impossible to establish a period of exposure for purposes of inocu- 
lation. For this reason, the period of exposure is not known at the time 
of inoculation, and can be calculated only when the rash appears, as 
this occurs from thirteen to fifteen days after the onset of the infection. 
Thus, when a rash develops on the 20th, we assume that the patient 
was exposed on the 7th; if this child was given an injection on the 
Sth, we assume that the injection was given two days prior to exposure; 
if the injection was given on the 9th, the assumption is that the child 
was immunized two days after exposure. On this basis we formulated 
table 4, which indicates the time of inoculation in relation to the time of 
exposure. It also shows that all of the children (71) were inoculated 
within the period of exposure necessary for active or passive immuni- 
zation, and that they should, therefore, have obtained beneficial results 
from the procedure. 
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To be considered of value and to be included in the therapeutic 
armamentarium, a new remedy must demonstrate its ability to produce 
a fair degree of prophylaxis or at least to reduce the degree of severity 
of the disease, especially with regard to the toxicity, character of the 
symptomatology, duration, number and degree of complications and, of 
course, percentage of mortality. The active principles of such a remedy 
should be expected to act with sufficient uniformity in uncomplicated 
cases. Its therapeutic superiority must be recognized unquestionably, 
not only in individual cases per se, but as compared with a control 


group. 
TaBL_eE 4.—The Time of Inoculation in Relation to the Time of Exposure 


Total number of children immunized.. ‘ eee 
Immunized from one to fourteen days before exposure, majority before five days 
Immunized from one to five days after exposure 


TABLE 5.—Clinical Aspects of the Two Groups as Expressed by the 
Average Duration 


Immunized Nonimmunized 
Group Group 


Average duration of catarrhal symptoms. R - “as: 1 day 1+- days 
Average duration of rash : : 4 days 44- days 
Average duration of temperature above 100 F cid eae 4 days 5 days 
Percentage of cases with temperature 104 F. and above............ 38 43 
Percentage of cases with temperature 103 to 103.8 F................ 40 43 
Percentage of cases with temperature 102 to 102.8 F.. 12 11 
Percentage of cases with temperature below 102 F.. Setiigecee 10 3 


The severity of an infection is often best expressed by the degree 
of toxicity. However, in the main, the toxicity is usually in direct 
relation to the degree and severity of the fever and other symptoms. 
In our series of 117 susceptible children, the number was large enough 
for us to obtain a fair estimate of the value of immunization, not 


only in giving complete protection against infection, but in changing 


the character and type of symptoms when infection has occurred. 

Altogether we had 91 patients with measles, including the 5 children 
who were inoculated with parents’ blood. Sixty-three were in the 
immunized group and 28 in the nonimmunized group. The clinical 
aspect of each group and the toxicity can best be expressed by the 
average duration of the catarrhal symptoms, rash and the fever and the 
height of the temperature, as is done in table 5. 

Table 5 reveals at a glance a difference barely large enough to cause 
one to attach sufficient importance to the behavior of the symptoms in 
the two series. Unless one had observed these cases in the ward, had 
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watched the progress from day to day and had noticed how uniformly 
similar the course was in the two groups, the figures would scarcely 
give one the true picture. The patients were placed in the dormitory 


for sick children as soon as they contracted the disease, and no 


attempt was made to segregate them into their respective groups. 
Notations of the clinical findings and impressions were made, without 
previous knowledge as to the group to which the child under considera- 


tion belonged. With an occasional exception, our clinical findings and 
impressions were unanimous ; in general, when there was any difference 
in the clinical course in the two groups of our series, it was slight. 
Table 6 gives a summary of the results in the immunized and the 
nonimmunized group, showing the number and percentage of children 


who escaped and who contracted measles. 


TABLE 6.—General Summary 


Immunized Immunized 
with Parents’ with Donors’ 
Blood Blood 


Number of children ae ~ 5 66 
Number in whom measles developed 5 58 
Percentage of those in whom measles developed.... 100 88 
Number who did not contract measles.............. 0 8 
Percentage of those who did not contract measles... 0 12 
Dates of immunization . May 4, 1930 May 6 and 8 


PROPHYLAXIS IN MEASLES 

A brief survey of prophylaxis in measles may be in place. In the 
absence of a specific medicinal agent, prophylaxis that would produce 
either active or passive immunity appears to be the ideal objective. Three 
methods of active immunization have been tried: (1) that of Ferry 
and Fisher? (toxin-antitoxin), which has not gained universal accep- 
tance; (2) that of Herrman,’ which has been discarded because of 
esthetic objections (the transplantation of nasal mucus or discharge 
from a case in which there is disease to the nasal mucus membrane 
of a healthy infant), (3) that which consists in giving whole blood or 
serum late in the period of incubation to produce a mild form of the 
disease ; this method has not been sufficiently worked out for practical 
purposes. The production of passive immunity is the method more 
widely accepted. Such immunity is presumably by the injection of 


1. Ferry, N. S., and Fisher, L. W.: Measles Toxin: Its Preparation and 
Application as a Skin Test, as an Immunizing Agent, and for the Production of 
an Antitoxin, J. A. M. A. 86:932 (March 27) 1926 

2. Herrmann, Charles: Active Immunity in Measles, Arch. Pediat. 32:503, 
1915. 
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convalescent serum, of whole blood or serum of a.person who at one 
time had measles or of Tunnicliff’s* antimeasles diplococcus serum. 
Barenberg and his co-workers * reported negative results in cases in 
which Tunnicliff’s serum was tried, although Peterman® and others 
reported favorable results. 

Good results from passive immunization have been reported by 
Degkwitz ® (who, in 1920, published an extensive and exhaustive, report 
of 1,000 cases with favorable comment), Richardson and Connor,’ 
von Torday,’ Peterman® and others.’ In 1924, Zingher*® used con- 
valescent whole blood, plasma and serum in the prophylaxis of measles; 
he reached the conclusions‘that immunization has a definite value in the 
disease, that passive immunity can be established if injections are made 
within five days of exposure, and that the character of the disease 
is modified, with lasting immunity, if the serum is injected during the 
later periods of incubation. The most recent report that we have seen 
is that of Barenberg.* He described an epidemic of measles in 1929, 
which involved many children; his results were all favorable, in the 
sense that convalescent serum and donor’s whole blood produced attenua- 
tion of the disease and fewer complications as compared to those in a 
control group. All reports published contain the same favorable com- 
ment, whether inoculation was performed with convalescent serum 
or blood or with donor’s whole blood. 


COM MENT 


In view of the favorable results published, we undertook the immuni- 
zation of the children in our series in perfect confidence and feeling 
assured of good results. We were therefore surprised at our findings, 
as expressed in tables 1 to 5, particularly in tables 4 and 5, which showed 


3. Tunnicliff, Ruth: The Cultivation of a Micrococcus from Blood in Pre- 
Eruptive and Eruptive Stages of Measles, J. A. M. A. 68:1028 (April 7) 1917. 

4. Barenberg, L. H.; Lewis, J. M., and Messer, W. H.: Measles Prophylaxis, 
J. A. M. A. 95:4 (July 5) 1930. 

5. Peterman, M. G.: Antimeasles Diplococcus Serum (Tunnicliff), Am. J. 
Dis. Child. 39:294 (Feb.) 1930. 

6. Degkwitz, R.: Ztschr. f. Kinderh. 27:171, 1920. 

7. Richardson, D. L., and Connor, Hilary: Immunization Against Measles, 
J. A. M. A. 72:1046 (April 12) 1919. 

8. von Torday, F.: Ztschr. f. Kinderh. 29:148 (June) 1921. 

9. Brown, H. A.: Measles, Periodic Cycles of Virulence, New York M. J. 
97:1187 (June 7) 1913. McNeal, M. D.: The Serum Prophylaxis of Measles, 
J. A. M. A. 78:340 (Feb. 4) 1922. 

10. Zingher, A.: Convalescent Whole Blood Plasma and Serum in Prophylaxis 
of Measles, J. A. M. A. 82:1180 (April 12) 1924. 
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very little difference between the immunized and the nonimmunized 
children. In fact, a lesser number of the nonimmunized children con- 
tracted measles, 60 per cent, than of the immunized, 88 per cent. 

The technic of injection is simple. In group A, in which the 5 
children received parent’s blood, we used 30 cc. of noncitrated whole 
blood; in group B, 46 children were given 30 cc. of citrated whole 
blood from a professional donor, and in group C, 20 children received 
the same quantity from another professional donor. Thus, as stated, 
we had practically seven individual donors, all of whom came from a 
congested district of the city, and each of whom gave a history of 
having had measles. A possible objection to the use of professional 
donors’ blood is that the antibodies may have been diluted by repeated 
bleedings; however, our donors were not different from those used 
by investigators in other child-caring institutions, whose favorable 
results have been reported. Furthermore, the fact that the influence 
of the parents’ blood on the disease was not different from that of the 
blood of professional donors’ is evidence that the objection of attenuation 
is not valid. 

Of course, there may be some objection to accepting our 71 cases in 
which the children were immunized as a basis for interpretation of 
our final results because we included cases in which an inoculation 
was given before the onset of incubation. This inclusion should not 
be regarded as sufficiently important to prevent the acceptance of our 
conclusions as our first object was to obtain, in toto, the difference of 
effects in both groups, irrespective of additional or special factors. 
The effects from passive immunization should last three or four weeks, 
and therefore should have been effective in the cases in our series in 
which inoculation antedated incubation. The factor of immunization 
antedating incubation cannot be different from that which probably 
obtains in other institutions from which reports have been made. Then 
again, it is a moot question whether injection after incubation is the 
more desirable method, at least for obtaining complete prophylaxis. 
Under these circumstances, it is reasonable to suppose that the disease 
is completely established, and therefore it is fair to assume that it is 
more difficult to overcome for complete prophylaxis. However, if this 
objection were valid, one would expect a difference in the results in 
cases in which immunization is established within the five day period 
of exposure and in those in which it is established before or after that 
period. Our records and clinical observations in this epidemic of measles 
show more or less uniformity throughout, and therefore it is fair to 
consider the entire series of 71 cases as one group and as a proper 
basis for comparison with the control group of 46 children. 
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CONCLUSIONS 

1. In an epidemic of measles in which 117 susceptible children 
between the ages of 1 and 6 years were exposed, the disease developed 
in 91. 

2. Five of the 117 children were given injections of parents’ whole 
blood; 66 were given injections of donors’ citrated whole blood, and 
46 were used as controls. 

3. According to our experience, in mass inoculation it is not pos- 
sible to obtain the five day period of exposure because of the varying 
onset of the time of incubation. Immunization occurs during a period 
varying from fourteen days before to nine days after exposure. The 
greater number of the children in our series were within the five days 
before or after the onset of incubation. As a result, in our series 39 
cases showed immunization from one to five days after exposure and 
32 cases from one to fourteen days before exposure; in the majority 
of cases immunization occurred within five days. 

4. Comparison of the course of the disease in the group in which 
injections were not given with that in the group in which injections 
were given shows a difference in favor of the immunized group so 
slight that it can be disregarded. 


5. A comparison of the two groups for prophylaxis shows that 


measles developed in 88 per cent of the children who were immunized, 
while it developed in only 60 per cent of those who were not immunized. 


Dr. Henry M. Ejisenoff and Dr. Joseph Popper aided in the study of these 
cases, 

200 West 90th Street. 

317 East 17th Street. 





ELECTROCARDIOGRAPHIC STUDIES IN INFECTIOUS 
DISEASES 


Ill. DIPHTHERIA * 


CHARLES SHOOKHOFF, M.D. 
AND 


LEO M. TARAN, M.D 


BROOKLYN 


This study of electrocardiography in mild diphtheria was suggest 
by the work in rheumatic fever of Cohn and Swift,’ Rothschild, Sacks 
and Libman,? Bezancon and Weil,’ and others. These investigators 
found not only gross arrhythmias and all degrees of auriculoventricular 
block, but also frequent disturbances involving the ventricular portion 
of the electrocardiogram. They noted frequent changes in the form of 
the electrocardiographic abnormalities from time to time in the course 
of the disease, changes that did not always parallel the clinical signs of 
severity of the disease. Rothschild, Sacks and Libman? and Shapiro * 
emphasized the persistence of these abnormalities in patients who wer« 
declared clinically well. These observations, particularly the changes 
in the ventricular portion of the electrocardiogram, are interpreted as 
evidence of myocardial disease. 

For many years circulatory failure has been recognized as one of 
the important causes of death in diphtheria. Several theories have been 
advanced to explain this failure. The morphologic pathologist explains 
it on the basis of degeneration of the cardiac muscle. Thus Warthin,° ina 


* Submitted for publication, Feb. 16, 1931. 


* This paper was read before the meeting of the Clinical Society 
Kingston Avenue Hospital on Oct. 9, 1930. 

* From the Cardiological Departments of the Jewish Hospital of Brookly: 
the Kingston Avenue Hospital for Contagious Diseases. 

1. Cohn, A. E., and Swift, H. F.: Electrocardiographic Evidence of 
cardial Involvement in Rheumatic Fever, J. Exper. Med. 39:1, 1924. 

2. Rothschild, M. A.; Sacks, B., and Libman, E.: The Disturbances of 
Cardiac Mechanism in Subacute Bacterial Endocarditis and Rheumatic Fi 
Am, Heart J. 2:356, 1927. 

3. Bezangon, F., and Weil, M. P.: La spécificité de la maladie rheumatismal 
Ann. de méd. 19:81, 1926. 

4. Shapiro, M. J.: Electrocardiographic Changes in Quiescent Rheumatii 
Disease in Children and Young Adults, Am. Heart J. 5:504 (April) 1930. 

5. Warthin, A. S.: The Myocardial Lesions of Diphtheria, J. Infect 


35:32, 1924. 
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comprehensive and exhaustive paper, demonstrated that the essential 
lesion in diphtheria is a “toxic parenchymatous hyaline degenera- 
tion or necrosis, frequently associated with fatty degenerative infiltra- 
tion and less frequently with cloudy swelling or simple necrosis.” More 
recently, Schwentker and Noel * made similar observations. The phys- 
iologists and the physiologic pathologists explain the cause of circulatory 
failure in diphtheria on the basis of a disturbed extracardiac mechanism. 
Romberg and his co-workers‘? advanced the theory that this failure is 
due to a paralysis of the vasomotor system. McCallum * was of the 
same opinion. On the other hand, Porter and Pratt,® in 1914, in a 
study of the effect of diphtheria toxin on the circulation, concluded that 
the vasomotor center remains unimpaired. Still others, notably White,’° 
claimed that the failure is due to a disintegration of the vagus. 

From a review of the literature on electrocardiography in diphtheria, 
it becomes apparent that all the observations reported’ support the 
myocardial theory of circulatory failure. Such studies were reported 
by Rohmer,’ Nathanson,'* Schwensen,'* McCulloch,’* and _ others. 
These authors found that in cases which show clinical evidence of myo- 
carditis, the electrocardiographic curves present changes indicative of 
definite myocardial disease. Marvin,’® in a thorough review of the 
literature and an analysis of ninety cases of his own, concluded that 


the only abnormality of value in estimating cardiac damage is faulty 


conduction, either auriculoventricular or intraventricular. White '° 
classified severe cases of diphtheria into those in which intraventricular 

6. Schwentker, F. F., and Noel, W. W.: Circulatory Failure of Diphtheria, 
Bull. Johns Hopkins Hosp. 45:276 (Nov.) 1929. 

7. Romberg, E.; Passler, H.; Bruhus, C., and Maller, W.: Untersuchungen 
tiber die allgemeine Pathologie und Therapie die Kreislaufst6rung bei acuten Infec- 
tions Krankheiten, Deutsches Arch. f. klin. Med. 64:652, 1899. 

8. McCallum, W. G.: The Mechanism of Circulatory Failure in Diphtheria, 
Am. J. M. Sc. 147:37, 1914. 

9. Porter, W. T., and Pratt, J. H.: The State of the Vasomotor Center in 
Diphtheria Intoxication, Am. J. Physiol. 33:431, 1914. 

10. White, P. D.: The Heart in Infectious Disease, Am. J. M. Sc. 163:335 
(March) 1922. 

11. Rohmer, P.: Electrocardiographische und anatomische Untersuchungen 
tuber der Diphtherieherztod und dessen Beziehungen zum Reizleitungssystem, 
Ztschr. f. exper. Path. u. Therap. 11:426, 1912. 

12. Nathanson, M. H.: Electrocardiogram in Diphtheria, Arch. Int. Med. 42: 
23 (July) 1928. 

13. Schwensen, C.: Heart Rhythm in Diphtheria, J. Infect. Dis. 30:279, 1922. 

14. McCulloch, H.: Studies on the Effect of Diphtheria on the Heart, Am. J. 
Dis. Child. 20:89 (Aug.) 1920. 

15. Marvin, H. M.: The Effect of Diphtheria on the Cardiovascular System = 
The Heart in Faucial Diphtheria, Am. J. Dis. Child. 29:433 (April) 1925. 
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block develops and those in which death occurs suddenly from a 
disintegration of the vagus; briefly, then, cases that present clinical mani- 
festions of circulatory disturbance show evidence on the electrocardio- 
gram of partial or complete cardiac block, nodal rhythm, premature beats 
and extrasystoles. These authors agreed, however, that cases without 
clinical evidence of myocarditis fail to show any significant electrocar- 
diographic changes. Nathanson,’? in his studies on patients convales- 
cing from severe diphtheria, did not discover disturbances in conduction 


but did find definite inversion of the T wave. 

We studied fifty patients admitted consecutively to the diphtheria 
wards of the Kingston Avenue Hospital for Contagious Diseases. Our 
series included tonsillar, septic, pharyngeal, laryngeal and faucial diph- 


TABLE 1.—Rate 


Percentage of Cases 
Normal Scarlet Fever Diphthe ria. 
60-70 ee ‘ eee 3.2 2.6 
70-80 PTE ETE Pe on oe ee CCR PRET 9.6 3.3 
80-90...... 20.0 
90 ; 32.4 
100-110 oe ‘ 18.4 
110-12 
120-13) 
130-140 
140-150... 
150-160...... 


theria, and cases that did not present clinical evidence of diphtheria but 
in which positive cultures were obtained from the nose and the throat. 
Of the total number of cases, eleven showed one or more clinical symp- 
toms of myocarditis, i. e., enlarged heart, tachycardia, muffled first 
cardiac sound, systolic murmur, a rise or fall of blood pressure and an 
enlarged and tender liver. Most of our cases were studied during the 
first four weeks of the disease. 
RATE 

The cardiac rate in children with diphtheria seems to be slightly 
higher than in normal children, or than in children suffering from scar- 
let fever. The occurrence of rates between 110 and 120, 120 and 130, 
130 and 140, 140 and 150, 150 and 160, and 160 and 170 are much more 
frequent in diphtheria (table 1, fig. 1). In one child a rate of 68 
developed on the seventh day of the illness with a marked sinus 
arrhythmia ; in another a rate of 57 developed on the twelfth day of the 


disease (fig. 2). 
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RHYTHM 
Fifty-six per cent of the patients had sinus arrhythmia. Two cases 


showed a relative bradycardia during the second week of the illness (fig. 


2). Auricular extrasystoles were noted in only one case. The occur- 


rence of sinus tachycardia was more frequent in children with diph- 


theria than in normal children or in children with scarlet fever (table 2). 
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Fig. 1—The percentage of occurrence of various rates in normal children 
(indicated by the solid line); in children with scarlet fever (indicated by the 


dotted line), and in those with diphtheria (indicated by the broken line). 


TABLE 2.—Rhythm 


Percentage of Cases 
. A. ——, 
Normal Scarlet Fever Diphtheria 
Sinus arrhythmia $s 7 7 56 
Sinus tachycardia ecco races 22 36 


Regular sinus rhythm ay ne perr oe ! 8 
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P WAVE 

The height of the P wave does not materially differ from 
normal children or in children suffering from scarlet fever (tabl 

No abnormalities in the shape of the P wave were noted in the 
and second leads. In one instance the P wave in the third lead 
iso-sclerotic. In another child P* was inverted throughout. 


changes in the wave were not considered evidence of myocardial disea 


TaBLe 3.—P W, 


Normal Scarlet Fever 
Highest..... 4.0 mv. 


co 1.5 mv. 


Average... 2.4 mv. 


Fig. 2.—Characteristic changes in the R-T interval appearing late in the con- 
valescence of a patient who had no clinical symptoms or signs of cardiac disease. 
The tracings in the upper row were made on the twelfth day of illness and those 
in the lower row on the fifteenth day. 


TABLE 4.—P-R Interval * 


Normal Searlet Fever Di 


Maximum 0.17 0.18 


Minimum 0.08 0.08 


Average 0.125 0.125 


* The P-R interval is given in hundredths of a second. 


P-R INTERVAL 


No prolongation of the auricularventricular conduction time above 
that considered normal for children was observed. The maximum P-R 


interval in this series was 0.18 second, and the minimum was 0.08 
second. The average P-R interval was 0.134 second (table 4). The 
average P-R interval for normal children was 0.125 second (SI! 


lO yk- 
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hoff and Taran‘), and the average for scarlet fever was also 0.125 
second (Shookhoff and Taran‘). 

The mean and standard deviations for these fifty cases of diphtheria 
were 0.1274 and 0.0202, respectively ; for scarlet fever they were 0.1256 
and 0.0208; and for fifty cases of rheumatic fever, 0.1936 and 0.034 
(table 5). Table 6 and figure 3 show the relative value of the P-R 
interval in normal children and in children with scarlet fever, diphtheria 
and rheumatic fever. 


TABLE 5.—Standard Deviation of the P-R Intervals 


Standard 

Mean Deviation 
| PARE SE Arne er , s ae bane 0.1244 0.0220 
Scarlet fever diipia‘e ‘ ‘ : 0.1256 0.0208 
er Ore rere errr . ree 0.1274 0.0202 
I Hoos dicccsase enn ab evicns 0.1936 0.0340 


TABLE 6.—P-R Interval 


Number of cases 
studied 50 50 50 
we Sasi seentimnactaiessibinian _ iad a ——, —_—— —, 
Hundredths Normal, Diphtheria, Scarlet Fever, Rheumatic Fever, 
ofa Percentage Percentage Percentage Percentage 
Second of Cases of Cases of Cases of Cases 
0.08 4.4 2 3.6 
0.10 18.0 10 10.6 
0.12 36.0 44 40.0 
0.14 17.0 34 26.0 
0.16 14.0 8 12.0 
0.18 2.4 2 1.3 
0.20 0.4 oc 0.6 
0.22 
0.24 
0.26 
0.28 
0.30 
0.32 


In rheumatic fever all degrees of prolongation of the P-R interval, 
partial heart block with dropped beats, and even complete dissociation 
are not uncommon (Parkinson, Gosse and Gunson,?*® Cohn and Swift,? 
Swift? and Rothschild, Sacks and Libman.? In diphtheria we found 
no prolongation of the P-R interval above the normal for children (figs. 
2 and 4-10, inclusive). 


16. Shookhoff, C., and Taran, L. M.: Electrocardiographic Studies in Infec- 
tious Diseases: I. Normal Children, Am. J. Dis. Child. 42:342 (Aug.) 1931. 

17. Shookhoff, C., and Taran, L. M.: Electrocardiographic Studies in Infectious 
Diseases: II. Scarlet Fever, Am. J. Dis. Child. 42:554 (Sept.) 1931. 

18. Parkinson, Gosse and Gunson: The Heart and Its Rhythm in Acute Rheu- 
matism, Quart. J. Med. 13:363, 1920. 

19. Swift, H. F.: Rheumatic Fever, Am. J. M. Sc. 170:631, 1925. 
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Fig. 3—The upper part of the chart illustrates the comparison of the mean 
P-R interval in normal children and in children with scarlet fever, with diph- 
theria and with rheumatic fever. The lower part of the chart shows the per- 
centage of occurrence of the various lengths of the P-R interval in normal 
children (indicated by the light solid line) and in those with scarlet fever (dotted 
line), diphtheria (broken line) and rheumatic fever (heavy solid line) 





818 AMERICAN JOURNAL OF DISEASES OF CHILDREN 





Fig. 4.—Changes in the T wave and the R-T interval. The right axial devia- 
tion was most marked on the seventh day and returned almost to within normal 
limits on the twenty-fourth day. The temperature, which was 100 F. on the 
seventh day, became normal and remained so throughout. The blood pressure in 
the left arm was 78 systolic and 62 diastolic on the seventh day (first row) ; 96 
systolic and 62 diastolic on the eleventh day (second row); 100 systolic and 62 
diastolic on the eighteenth day (third row), and 98 systolic and 72 diastolic on 
the twenty-fourth day (fourth row). 

















Fig. 5.—The upper curve was taken on the sixth day of the illness. The tem- 
perature was normal; the blood pressure in the right arm was 106 systolic and 80 
diastolic, and in the right leg, 110 systolic and 78 diastolic; the P-R interval was 
0.14 second. The lower electrocardiogram, which was taken on the thirtieth day 
of the illness, showed a practically normal condition. The ventricular rate was 
90: the P-R interval, 0.14 second; the blood pressure in the right arm was 110 
systolic and 72 diastolic, and in the right leg, 120 systolic and 72 diastolic. The 


patient had practically no symptoms. 
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The P-R intervals of fifty children between the ages of 5 and 15 
years, having active or subacute rheumatic fever, were studied." 


QRS INTERVAL 
The ORS interval ranged from 0.02 to 0.12 second. The average 
for the series was 0.06 second. This average is somewhat higher than 
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Fig. 6.—These electrocardiograms illustrate changes in the R-T interval and 
in the T wave and the occurrence of a left axial deviation which did not persist 
The tracings in the first row were made on the sixth day of the illness; thos: 
the second row, on the eleventh day; in the third row, on the thirty-sixth; in the 


] 


fourth row, on the forty-ninth day; and in the fifth row, on the sixty-third da 


the average for normal children and those suffering from scarlet fever 
(table 7). This average is increased by the widening of the ORS 
interval in eight cases which showed a slurring of the descending limb 
of the R wave and a high position of the R-T interval (figs. 2, 5 and 7 
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These abnormalities were probably due to a disturbance in the intra- 
ventricular conduction and are similar to, but more pronounced than, 
those described by Rothschild, Sacks and Libman ?* in rheumatic fever. 





T-P Interval 
SS 


QRS Interval 
aan (> enti a i aa sia ; ah an —— 
Searlet Diph- Searlet Diph- Searlet Diph- 
Normal Fever theria Normal Fever theria Normal Fever theria 
Maximum 0.06 0.12 0.12 0.16 0.22 0.16 0.48 0.44 0.30 
Minimum 0.03 0.03 0.02 0.06 0.02 0.04 0.08 0.04 0.02 
Average 0.046 0.055 0.06 0.115 0.115 0.124 0.19 0.185 0.14 


S-T Interval 
A. 


* Time intervals are shown in hundredths of a second. 





Fig. 7—These tracings show the prolonged time of intraventricular conduction 
and rather characteristic changes in the R-T interval. On the fourth day, the 
blood pressure was 110 systolic and 80 diastolic in the right arm, and in the right 
leg, 112 systolic and 82 diastolic; on the ninth day, it was 78 systolic and 54 
diastolic in the right arm, and in the right leg, 110 systolic and 80 diastolic; and 
on the nineteenth day, 108 systolic and 74 diastolic in the right arm, and in the 
right leg, 114 systolic and 72 diastolic. 


Aberrations of the ORS group in the third lead only occurred in 
about 40 per cent of the children. These were not considered evidence 
of myocardial involvement, although these changes occur in a slightly 
higher percentage in children with diphtheria than in normal children 
or in those with scarlet fever.’ 
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Fig. 8—The tracings in the first row were taken on the forty-first day of the 
illness. The temperature was 100 F.; the ventricular rate, 125; the P-R interval, 
0.14 second; the blood pressure in the right arm was 110 systolic and 74 diastolic, 
and in the right leg, 140 systolic and 82 diastolic; a right axial deviation was 
present. The second row shows the conditions on the forty-sixth day. The 
temperature was normal; the ventricular rate, 125; the P-R interval, 0.14 second; 
the blood pressure in the right arm was 110 systolic and 70 diastolic, and in the 
right leg, 132 systolic and 82 diastolic; the right axial deviation was still present. 
Conditions on the fifty-third day are shown in the third row. The temperature 
was normal; the ventricular rate, 100; the P-R interval, 0.12 second; the blood 
pressure in the right arm was 104 systolic and 70 diastolic, and in the right leg, 128 
systolic and 82 diastolic; the right axial deviation persisted. The tracings in the 
fourth row were made on the fifty-seventh day of the illness. The temperature 
was normal; the ventricular rate, 118; the P-R interval, 0.12 second; the blood 
pressure in the right arm was 100 systolic and 74 diastolic; and in the right leg, 
110 systolic and 82 diastolic. Note the changes in the height and shape of the T 
wave and the changing position of the R-T interval. 
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Fig. 9—On the third day (first row) the rate was 120; on the sixth day 
(second row), 100, and on the ninth day (third row), 85. Note the changes in 
the T wave and the R-T interval in the second leads. 





Fig. 10—Electrocardiograms showing the changes in the T wave and the R-T 
interval in a case of nasal, tonsillar and pharyngeal diphtheria. The tracings in 
the first row were made on the twelfth day of the illness and those in the second 
row on the eighteenth day. 
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R-T OR S-T INTERVAL 

The maximum length of the R-T interval was 0.16, the minimum, 
0.04 and the average, 0.124 second. These figures do not vary mate- 
rially from those of normal children or those suffering from scarlet 
fever (table 7). 

Disturbances in the shape and position of the R-T or S-T interval 
occurred in 60 per cent of the children. These changes were of three 
types: (1) cases in which the R-T interval did not reach the base line 
(figs. 2, 4, 7 and 8); (2) cases in which the R-T interval began from 
the descending limb of the R below the base line (figs. 5, 6, 7 and 9), 
and (3) cases in which the R-T interval was a continuation of a slurred 
descending limb of the R and did not reach the base line. It had its 
convexity downward and ended as the upstroke of the T wave. This 
latter type occurred in eight cases, or 16 per cent, and was always 
accompanied by a widening of the ORS time (figs. 2, 5 and 7). Roths- 
child, Sacks and Libman * described a somewhat similar phenomenon in 
rheumatic fever; their findings in that disease were not as marked as 
the previously described changes. 

Of the cases showing changes in the R-T interval, six occurred only 
in lead I; twelve only in lead II; eight in leads I and II; three in leads 
IT and III, and one in all leads. By far the greatest number of electro- 
cardiographic abnormalities in mild diphtheria were found in disturbances 
of the R-T or S-T interval (table 8). These abnormalities occurred 
as early as the fourth day of the disease (fig. 8) and as late as the 
fifty-seventh day. In seven patients, or 14 per cent of this series, these 
abnormalities disappeared entirely before discharge from the hospital. 
Some children’s electrocardiographic curves became normal as early as 
the seventh day and others not before the sixty-third day. These 
abnormalities persisted up to the time of discharge to some degree in 
the remaining 46 per cent of the series. There was, however, a definite 
tendency toward improvement. 

There seems to be no relationship between the occurrence of these 
abnormalities and temperature, cardiac rate, or duration of the illness 
(table 8). Only four children showed changes in blood pressure at 
the time of these findings. In three there was a drop in the systolic 
pressure in the upper extremity, and in one child there was a rise of 
10 mm. of mercury in the upper extremity and at the same time a rise 
of 30 mm. of mercury (140 mm. of mercury) in the lower extremity. 
These pressures all returned to normal before the patients were dis- 
charged. Eleven children showed clinical signs of myocardial involve- 
ment during the course of the disease; four still had minor clinical 
signs on discharge from the hospital (table 8). 


These findings are to a degree similar in frequency, type and per- 
sistence to the findings described in rheumatic fever (table 8) 
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T WAVE 

The height of the T wave does not vary much from that found in 
normal children and in children with scarlet fever. The highest T 
waves were 8 millivolts; the lowest 1.8 millivolts, and the average 3.2 
millivolts (table 9). 

Abnormalities in the T wave were noted in eighteen children. Dipha- 
sic, iso-electric, depressed or rounded Ts were considered abnormal. 
No inversion of the T wave in the first or second leads was noted. 
Sixteen per cent of the children showed T* changes; 24 per cent, T? 
changes, and 54 per cent, T* changes (table 10). T* changes not 
accompanied by other abnormalities were not considered significant of 
disease ; such changes were noted in 8 per cent of the cases. All of 


Normal Scarlet Fever Diphtheria 


Maximum 8.0 mv. 8.0 my. 


Minimum 1.5 mv. 2.5 mv. 
Average 3.5 mv. 4.0 mv. 


TaBLe 10.—Changes in the T Wave 


T,1 perCent T,?perCent T,* per Cent 
16 24 54 


Diphasie 6 


Iso-electric #s 6 
9 


Depressed 2 
Rounded : 
PR See Cav eh ice verundiecacetens céceadveueye : 
Widened 


the children showing T* or T? changes also showed changes in the 
R-T interval. The changes in the T wave as well as those in the R-T 
interval occurred as early as the fourth and as late as the fifty-seventh 
day of the disease (table 8 and figs. 4-10 inclusive). 


T-P INTERVAL 
The maximum T-P interval in diphtheria was 0.30, the minimum 
0.2 and the average 0.14 second. This T-P interval, which is slightly 
smaller than normal, is undoubtedly due to the higher sinus rates in 
diphtheria (table 7). 
RATIO BETWEEN P-T AND P-P 
The relationship of the P-T, the systolic portion of the cycle, to P-P, 
the whole cycle, is about the same as that found in normal children *® 
and in children with scarlet fever.‘* The average length of the active 
part of the cardiac cycle was 0.445 and the average length of the whole 
cycle was 0.625; the P-T fraction was 71 per cent of the complete 
cardiac cycle (table 11). 
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DEVIATION OF THE AXIS 


An abnormal deviation of the axis, noticed in some children at the 
first examination and in other cases developing during the course of 
the disease, was found in 18 per cent of this series (table 12). Twelve 
per cent showed a right axial deviation (figs. 4 and 8) and 6 per cent 


TABLE 11.—Ratio of P-T to P-P 


Average P-T 

Length 

of P-P 
0.63 
0.634 
0.625 


Average 
Length - . 
of P-T P-P 
71.0% 
70.8% 
71.0% 


TABLE 12—Deviation 


Re 
turned 
Axial to 
Age, Devi- Per- Nor- 
Name Years ation sists mal 


Variations 
in Blood 
Pressure 


R-T Changes 
T Changes 


Anti- 
toxin 


Clinical 
Signs 


Roentgen 
Observations 
Yes 


No None 


M. E. 7 
abnormality 


Right 


Muffled cardiac Slurred Rand R-T 
sounds; systolic 


murmur 


No 


Right 
abnormality 


Right 


Right 


Right 


Left 


Left 


Right 


Not ex- 
amined 
further 


llth 
day 


Right arm 
110 to 100 
Right leg 
140 to 110 


Right arm 
78 to 100 


Right arm 


80 to 104 


Enlarged in 
all diameters 


No 
abnormality 


No 
abnormality 
No 
abnormality 
No 
abnormality 


No 
abnormality 


No 
abnormality 


Poor cardiac 
sounds 


Poor pulse; 
muffled cardiac 
sounds 


None 

Poor cardiac 
sounds 

Poor cardiac 
sounds; 

feeble pulse 
Feeble pulse; 
muffled cardiac 


sounds 


None 


T changes; R-T 
1 and 2 


T changes; R-T 
1 and 2 


R-T 1, 2 and 3 


R-T 1 and 2 


R-T 1 and 2 


T changes; R-T 
1 and 2 


R-T 1; sinus 
arrythmia and 
sinus bradycardia 
on seventh day 


a left axial deviation (fig. 6). Of the six children with right axial 
deviation, in two one axis returned to normal and in four the deviation 
persisted. In two children with left axial deviation the axis returned 
to normal (fig. 6) ; one was not examined further. 

Of the nine children who showed abnormal axial deviation, seven 
showed electrocardiographic evidence of myocardial involvement, six 


showed clinical evidence of such involvement, and only one showed 


cardiac enlargement on roentgen examination (table 12). 





SHOOKHOFIF-T ARAN—DIPHTHERIA 827 


Only three children showed disturbances in the systolic blood pres- 


sure. In one who had a right axial deviation which persisted up to 
the time of discharge, the systolic readings in the upper extremity 
were 78 and 100 mm. of mercury on discharge. In another patient 
in whom a left axial deviation developed which disappeared on the 
eleventh day, the systolic pressure in the upper extremity was 80 mm. 
of mercury at the time of this abnormality and 104 mm. of mercury 
on discharge. Inanother child with a right axial deviation which persisted 
a systolic pressure of 110 mm. of mercury in the right upper extremity 
and 140 mm. of mercury in the right lower extremity was noted during 
the active stage of the disease. At the time of discharge, however, 
the pressure was 100 and 110 mm. of mercury in the upper and lower 
extremities, respectively. There was no evidence of acute nephritis. 
This patient showed abnormalities in the ventricular portion of the elec- 


trocardiogram (fig. 8) and an enlargement of the heart in all di: 


meters 
on roentgenologic examination (tables 8 and 12). 

Nathanson '* observed a definite change in axial deviation in 
cats within forty-eight hours following the injection of diphtheria 
toxin. McCulloch '* observed the occurrence of abnormal axial devia- 
tion, particularly to the left, in diphtheria, and considered this as evi- 
dence of enlargement of the left ventricle. In our studies in scarlet 
fever we also noted the occurrence of an axial deviation in 16 per cent 
of our children which, however, returned to normal before discharge 
in all but one case. We found no other evidence of myocardial disease 
in these children.'? 

In diphtheria, except in one instance, the children showing an 
abnormal deviation of the axis did not, by roentgen examination, show 
an abnormality in the cardiac outline or cardiothoracic relationship. 
Therefore, we do not feel that enlargement of the chambers is the cause 
for this electrocardiographic disturbance. 


REPORT OF CASES 


Case 1 (fig. 2).—T. J., aged 8 years, was admitted to the hospital on the tenth 
day of the disease. The temperature was normal and the child did not look ill, but 
positive cultures for nasal diphtheria were obtained. Ten thousand units of anti- 
toxin was administered; there were no clinical symptoms of myocardial involve- 
ment. 

Electrocardiographic Findings-—On the twelfth day of the illness a slight sinus 
arrhythmia was noted and the average ventricular rate was 72; the P-R interval 
was 0.14 second. On the fifteenth day of the disease, however, the main deflection 
in the first lead was of low voltage and a definite slurring of the descending- 
limb of R1, which continued as the P-R interval, did not reach the base line; it 
continued as the ascending limb of the T wave. The rate on this day was 72. 


Case 2 (fig. 4).—C. L., aged 5 years, was admitted to the hospital on the sixth 
day of her illness. A positive culture was obtained for septic laryngeal diphtheria. 





28 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


The temperature was 100 F.; the pulse beats were small and soft; the heart was 
enlarged to the left; the cardiac sounds were muffled, and the respiratory rate was 
rapid. The child was cyanotic. Twenty-five thousand units of antitoxin was 
administered. The illness ran a rather severe course. 

Electrocardiographic Findings—The first tracing was taken on the seventh day 
of the illness (fig. 4) ; the temperature at that time was 100 F. and the condition 
of the child was the same as on admission. Electrocardiographic findings from 
the seventh to the twenty-fourth day of illness showed a definite decrease in the 
rate from 125 on the seventh to 83 on the twenty-fourth day. A sinus arrhythmia 
was noted on the twenty-fourth day. A right axial deviation, most marked on 
the seventh day, persisted up to the time of discharge, but was less marked on 
the twenty-fourth day. The electrocardiograph taken on the seventh day of the 
disease showed a high R-T interval in lead I, and in the second lead, an iso-electric 
T and a sharply inverted T%. Note the persistence of the high position of the 
R-T interval in the second leads throughout; however, this condition becomes less 
marked on the eighteenth and twenty-fourth days of the disease. These distur- 
bances in the wave and the R-T interval during the course of the disease were 
considered evidence of myocardial damage. The P-R interval varied from 0,12 
to 0.14 second. 

Case 3 (fig. 5).—L. L., aged 14 years, presented tonsillar and pharyngeal diph- 
theria; positive cultures were obtained. No acute symptoms were apparent. She 
was given 10,000 units of antitoxin. No clinical evidences of any myocardial 
involvement were seen. The disease ran a rather uneventful course, and the patient 
was discharged at the end of thirty-one days. 

Electrocardiographic Findings.—On the sixth day of the illness leads II and III 
were decidedly abnormal; the main deflections were of low voltage, the descending 
limb of the R! was slurred, and continued as the R-T interval, which was rounded 
and had its convexity downward. It then continued as the upstroke of 
the T wave. The QRS group was widened. T? and T? were widened and 
rounded. The ventricular rate was 85 and the P-R interval in lead I was 0.14 
second. On the thirtieth day the electrocardiogram showed a practically normal 
picture; the ventricular rate was 90, and the P-R interval in the second lead was 
0.14 second. 

The temperature was normal throughout; the blood pressure in the right arm 
on the sixth day of the illness was 106 systolic and 80 diastolic and in the right 
leg, 110 systolic and 78 diastolic; on the thirtieth day it was 110 systolic and 72 
diastolic in the right arm and 120 systolic and 72 diastolic in the right leg. 

The tracings indicate the presence of undoubted electrocardiographic evidence 
of severe myocardial involvement in the early days of the disease in a child who 
gave no Clinical signs or symptoms of such involvement. : 


Case 4 (fig. 6).—McJ., aged 7 years, was admitted to the hospital on the fifth 
day of his illness. He presented a nasal and faucial diphtheria; a positive culture 
was obtained. The temperature was normal on admission, but examination showed 
a feeble pulse, poor muffled cardiac sounds, rather low blood pressure and slight 
cyanosis. No definite signs of decompensation were shown. Thirty-five thousand 
units of antitoxin was administered on the day of admission. The child remained 
in the hospital sixty-three days; his temperature remained normal throughout. 
Clinically he showed decided improvement on discharge. On the sixth, eleventh, 
thirty-sixth, forty-ninth and sixty-third days, the ventricular rate was 112, 87, 100, 
100 and 100 respectively; the P-R interval was 0.12 second throughout; the tem- 
perature was normal throughout; the blood pressure on these respective days was: 
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right arm, 80 systolic and 50 diastolic; right leg, 102 systolic and 60 diastolic; 
right arm, 88 systolic and 60 diastolic; right leg, 106 systolic and 62 diastolic; 
right arm, 92 systolic and 62 diastolic; right leg, 108 systolic and 66 diastolic; right 
arm, 102 systolic and 70 diastolic; right leg, 112 systolic and 72 diastolic; right 
arm, 104 systolic and 74 diastolic; right leg, 116 systolic and 82 diastolic 

Electrocardiographic Findings—Curves were taken on the sixth, eleventh, 
thirty-sixth, forty-ninth and sixty-third days of the disease (fig. 6). There was 
a constantly changing R-T interval with depression of this interval below the base 
line, particularly in the second leads on the eleventh and thirty-sixth days. On 
the sixty-third day it more nearly approached normal. On the thirty-sixth and 
forty-ninth days, a slight sinus arrhythmia was noted. The P-R interval remained 
at 0.12 second throughout. We considered the constantly changing relationship 
of the R-T interval to the rest of the complex and the constantly changing height 
and form of the T wave indicative of myocardial involvement. The electrocardio- 
gram on the sixty-third day of the disease showed practically no abnormalities. 

There was a decided left axial deviation on the sixth day of the disease, which 
on the eleventh day became normal and remained so up to the time of the patient’s 
discharge from the hospital. 

Case 5 (fig. 7).—P. M., aged 10 years, presented toxic diphtheria; a positive 
culture was obtained. She had been ill three days. The temperature was 102 F.; 
the pulse was fast and weak, and the cardiac sounds were poor in quality. On the 
fourth day, the blood pressure in the right arm was 102 systolic and 80 diastolic, 
and in the right leg, 112 systolic and 82 diastolic. The patient was given 30,000 
units of antitoxin. The temperature came down to normal on the seventh day 
and remained so. An uneventful convalescence ensued. 

Electrocardiographic Findings—The curve taken on the fourth day of the 
illness showed a disturbance in the intraventricular conduction, particuarly in the 
second and third leads, evidenced by a widening of the QRS interval to 0.14 
second. The descending limb of the R* and R*® was slurred and continued 
downward to take part in the ascending limb of the T wave. The R-T interval 
did not reach the base line. The ventricular rate was 102 and the P-R inter- 
val in the second lead was 0.12 second. On the ninth day the ventricular 
rate was 95; the R-T intervals in the second and third leads were depressed below 
the base line; the disturbance in the intraventricular conduction had entirely disap- 
peared and the main deflections were of higher voltage. The T? became inverted 
on the nineteenth day of the disease; the P-R interval varied between 0.12 and 
0.14 second. 

These abnormalities did not clear up entirely though there was a decided 
improvement in the curve on the fifteenth day. 

Case 6 (fig. 8). —B. J., aged 5 years, presented tonsillar and nasal diphtheria; a 
positive culture was obtained. On admission, the temperature was 103 F., and the 
boy looked acutely ill; the pulse was rapid and soft; the cardiac sounds were of 
poor quality. Clinical and roentgen examination of the heart showed enlargement 
in all diameters. The blood pressure was rather high, being 110 systolic and 74 
diastolic in the upper extremity and 140 systolic and 80 diastolic in the lower 
extremity. The patient was given 20,000 units of antitoxin. The disease ran 
rather a stormy course; poor cardiac sounds and rapid pulse persisted through the 
whole illness and were still present at the time of the patient’s discharge from the 
hospital. A systolic murmur at the apex was also noted at this time. 


Electrocardiographic Findings——Our first tracing in this case was taken on the 
forty-first day of the disease. At this time the patient still had the clinical 
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symptoms of myocarditis; his blood pressure was still high. The ventricular rate 
ranged from 100 on the fifty-third day to 125 on the forty-first day, and on dis- 
charge it was 118. There was a right axial deviation which persisted. The R-T 
intervals in the first and second leads were above the iso-electric line. The height 
and shape of the T wave changed constantly in the first and second leads. The 
P-R interval ranged from 0.12 to 0.14 second throughout. 

Case 7 (fig. 9).—K. E., aged 9 years, presented tonsillar diphtheria; a positive 
culture was obtained. The temperature was normal. The child was apparently not 
acutely ill; there was no clinical evidence of myocardial involvement. Fifteen 
thousand units of antitoxin was administered, and the disease ran a normal course. 

Electrocardiographic Findings.—The first tracing, which was taken on the third 
day, showed a ventricular rate of 120. On the third day of the illness, the 
R-T interval was depressed in the second lead, and the T wave showed a low 
voltage in the second lead. On the ninth day of the illness the R-T transition in 
all leads was normal; the ventricular rate was 82; P%, however, was inverted on 
that day. There were marked changes in the depth of the T? inversion. The 
P-R interval ranged from 0.12 to 0.14 second. 

Case 8 (fig. 10).—S. H., aged 6 years, was admitted to the hospital on the 
eleventh day of illness. She presented a nasal, tonsillar and pharyngeal diphtheria. 
Positive cultures were obtained. The temperature on admission was 100 F. The 
child showed evidence of a toxic condition and of myocardial disturbance. The 
ventricular rate was rapid, and a systolic murmur was noted. He was given 40,000 
units of antitoxin. On discharge, the systolic murmur still persisted. 

Electrocardiographic Findings.—On the twelfth day of the illness the electro- 
cardiograph showed an average ventricular rate of 120 with a slight sinus 
arrhythmia. The R-T interval in the second lead was poor and the T wave was 
of low voltage. On the eighteenth day of the disease the T waves were higher 
and more nearly normal. The P-R interval was not more than 0.16 second. 


COMMENT 


Our findings in scarlet fever and diphtheria give us the impression 
that the degree and duration of electrocardiographic abnormalities are 


an expression of the degree of parenchymal reaction, rather than of 


the specific action of a disease on the myocardium. 

The exact explanation of the T wave is still in dispute. The major- 
ity of observers following the teaching of Lewis *° contend that the T 
wave corresponds to the disactivation wave or the “stage of retreat” 
in the end-to-end excitation of a single strip of muscle. Normally, the 
T wave is upright in the first and second leads. Lewis *° found no 
abnormalities in this wave in leads I and II in adults. In children 
between the ages of 3 and 14 (Lincoln and Nicolson *! and Shookhoff 


20. Lewis, T.: The Mechanism and Graphic Registrations of the Heart Beat, 
ed. 3, London, Shaw & Sons, Ltd., 1925, p. 116. 

21. Lincoln, E. M., and Nicolson, G. H. B.: The Hearts of Normal Children: 
Electrocardiographic Records, Am. J. Dis. Child. 35:1001 (June) 1928. 
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and Taran‘), no abnormalities in the T wave in the first and second 
leads were observed. 

Disturbances in the height, shape and direction of the T wave have 
been produced experimentally by thermal and chemical stimulation, 
direct interference with the coronary circulation, vagal stimulation and 
other methods. Such disturbances were also observed in animals and 
Ly 


human beings who were given large amounts of digitalis (Cohn, Fraser 


and Jamieson **). In diseases of the coronary artery, inversions and 


distortions of the T wave were observed by many (Willius and 
Brown,** Pardee,** and others). Willius * particularly demonstrated 


the significance of the inversion of the T wave in leads [I and II 


in all types of cardiac disease. Fahr**° and Thacher and White *' 
reported abnormalities in the T wave in myxedema; Wood and 
White ** in uremia, and Burnett and Piltz*® in infectious d 
Nathanson '* emphasized particularly the inversion of the T way 

the first and second leads in patients convalescing from sever 
theria. Cohn and Swift?! described inversion of the T 
rheumatic fever. 

According to the teachings of Lewis,*° the S-T or R-T interval 
represents that interval of time in the end-to-end excitation of a singie 
strip of muscle during which the muscle is completely and uniformly 
involved. In normal children between the ages of 5 and 14,'° this 
interval is found to be iso-electric in the first and second leads. No 
disturbances of this interval were observed in curves taken daily from 
the same persons for a period of two weeks.'® In heart disease, how- 
ever, disturbances of the isopotentiality causing abnormal positions of 
the R-T or S-T interval are frequent. Pardee,** Parkinson and Bed- 


22. Cohn, A. E.; Fraser, F. R., and Jamieson, R. A.: The Influence of 
Digitalis on the “T” Wave on the Human Electrocardiogram, J. [xpet 
21:593, 1915. 

23. Willius, F. A., and Brown, G. E.: Coronary Sclerosis, Am. J. M. Sc. 168: 
165, 1924. 

24. Pardee, H. E. B.: Heart Disease and Abnormal Electrocardiograms with 
Special Reference to the Coronary T Wave, Am. J. M. Sc. 169:270, 1925 

25. Willius, F. A.: Electrocardiography and Prognosis: Significant T Wave 
Negativity in Isolated and Combined Derivations of the Electrocardiogram, Arch. 
Int. Med. 30:434 (Oct.) 1922. 

26. Fahr, G.: Myxedema Heart, Am. Heart J. 3:14, 1923. 

27. Thacher, C., and White, P. D.: Electrocardiograms in Myxedema, Am. 
J. M. Sc. 171:61, 1926. 

28. Wood, J. E., and White, P. D.: The Electrecardiogram in Uremia and 
Severe Chronic Nephritis with Nitrogen Retention, Am. J. M. Sc. 169:76, 1925 

29. Burnett, C. T., and Piltz, G. F.: Electrocardiogram in the Acute Infec- 
tions, J. A. M. A. 93:1120 (Oct. 12) 1929. 
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ford,*® Dressler,* Barnes ** and others considered such disturbances 
indicative of cardiac muscular disease. Disturbances in the S-T or R-T 
interval are found under the same conditions and in the same diseases 
as changes in the T wave. 

We feel that sufficient evidence is at hand to show that distur- 
bances in the shape and direction of the T wave, and the shape or 
position of the R-T or S-T interval in leads I, II, or in any com- 
bination of the three leads, indicate myocardial disease. No single 
disease or group of diseases of a particular type cause changes in the 
T or R-T interval that can be considered specific for that disease or 
group of diseases. 

In recent years these significant findings have been observed with 
great frequency in rheumatic fever. Abnormalities of the ventricular 
portion of the electrocardiogram in that disease have been emphasized, 
particularly by Cohn and Swift! and Rothschild, Sacks and Libman.? 
These abnormalities were recognized as being transient or permanent. 
Swift ?® regarded the temporary or transient abnormalities in rheumatic 
fever as an expression of an exudative process in the cardiac muscle. 
In support of this supposition he quoted Levy and Turner,** who 
showed that prolonged conduction time returned to normal after the 
administration of salicylates to patients suffering from acute rheumatic 
fever. Permanent electrocardiographic abnormalities in the inactive 
stage of that disease have been reported by Rothschild, Sacks and 
Libman? and more recently by Shapiro* and many others. These 
permanent abnormalities can be considered evidence of permanent myo- 
cardial damage. 

For many years it has been observed that circulatory failure in 


diphtheria occurred either in the early days of the disease during the 


severe toxemia or late in the convalescence. 

Marvin’**® found that a toxic myocarditis was present in a large 
proportion of patients who died of circulatory failure. McCulloch ** 
expressed the belief that diphtheritic myocarditis is responsible in many 
cases for chronic heart disease in later life. All types of electrocardio- 
graphic abnormalities have been seen in severe diphtheria. In a study 


30. Parkinson, J., and Bedford, D. E.: Successive Changes in the Electrocar- 
diogram After Cardiac Infarction (Coronary Thrombosis), Heart 14:195 (Aug.) 
1928. 

31. Dressler, W.: Charakteristische Veranderungen des Elektrokardiogramms 
beim Koronar-Arterienverschluss, Wien. klin. Wchnschr. 41:1361, 1928. 

32. Barnes, A. R.: Electrocardiographic Changes in Myocardial Infarction, 
Proc. Staff Meet., Mayo Clin. 4:132 (April 24) 1929. 

33. Levy, R. L., and Turner, K. B.: Variations in Auriculo-Ventricular Con- 
duction Time in Rheumatic Carditis with Salicylate Therapy, Proc. Soc. Exper. 
Biol. & Med. 25:64, 1927. 
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of patients convalescing from severe diphtheria, Nathanson‘? found 
frequent inversion of the T wave which persisted for at least seven 
weeks. Butler and Levine,** Parkinson ** and Reid ** reported post- 
diphtheritic arrhythmias which persisted for many years. Butler and 
Levine ** expressed the opinion that diphtheria cannot be disregarded 
as an etiologic factor for persistent arrhythmias that cannot be accounted 
for by other causes. 

Schwentker and Noel® described two distinct types of pathologic 
process which distinguish the early and late fatalities in diphtheria. 
The cardiac muscles of those patients who die early during the intense 
toxemia present marked parenchymal changes without any, or very 
little, evidence of proliferation. Loth**? made a similar observation. 
Patients who die suddenly during convalescence show both parenchymal 
and interstitial fibrotic proliferative changes. These observers attributed 
the late fatalities to disturbances in the myocardium occasioned by the 
healing process. 

In our studies of mild cases of diphtheria we found electrocardio- 
graphic evidence of myocardial disturbance during the early part of the 
disease. These abnormalities showed a tendency to return to normal. 
We found also abnormalities late in the disease; these latter findings 
persisted up to the time of discharge from the hospital in the majority 
of instances. 

Comparing the findings in scarlet fever and diphtheria with those in 
rheumatic fever, one is struck with a certain similarity of electrocardio- 
graphic findings in these three conditions. In scarlet fever the evidence 


of myocardial involvement appears during the early days of the disease 


and disappears within a short time. Needless to say, a severe case of 
scarlet fever may present any of the electrocardiographic manifestations 
seen in the other diseases. In diphtheria the electrocardiographic find- 
ings that occur early in the disease show, for the most part, a tendency 
to return to normal. Do these manifestations correspond to the early 
toxic myocardial changes? The electrocardiographic changes that 
appear in convalescence have a tendency to persist. These changes are 
probably an expression of the proliferative reparative changes that take 
place in the cardiac muscle. Rheumatic fever presents similar findings, 
though to a greater degree. The transient electrocardiographic mani- 


34. Butler, S., and Levine, S. A.: Diphtheria as a Cause of Late Heart Block, 
Am, Heart J. 5:592 (June) 1930. 

35. Parkinson, J.: Auricular Fibrillation Following Complete Heart Block in 
Diphtheria, Am. Heart J. 6:13, 1915. 

36. Reid, W. D.: Permanent Bradycardia Following Diphtheria, Am. Heart 
J. 5:524 (April) 1930. 

37. Loth, M.: The Heart in Diphtheria, Arch. Int. Med. 31:637 (May 
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festations of myocardial disturbances are attributed to the exudative 
changes in the parenchyma of the cardiac muscle. The permanent 
electrocardiographic abnormalities are an expression of the end-product 
of the healing process which follows intense inflammatory reaction. 
In our cases of scarlet fever and diphtheria, the absence of distur- 
bances in the conduction system tends to show that in the mild form of 
these diseases, myocardial disease is not extensive enough to involve the 
specific musculature. Involvement of the specific conduction system 
is not evidence of a specific predilection for that system by a particular 
disease, but rather evidence of the intensity and extent of the myo- 
cardial involvement. 

Electrocardiographic evidence and subsequent clinical evidence of 
myocardial disease in the infectious diseases may well be dependent on 
the degree of parenchymal changes that the toxemia brings forth and 


Tasie 13.—Diphtheria 
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the intensity of reparative changes. Both these processes can cause 
abnormalities. The changes found in these diseases, therefore, whether 


temporary or permanent, depend on the comparative severity of the 
parenchymal reaction and the intensity of the reparative process that 
these diseases bring forth rather than on a specific action of disease. 

In conclusion, we feel that we have brought forth further evidence 
obtained in mild cases of diphtheria to prove the myocardial causation 
of circulatory failure in diphtheria, both in the early and in the con- 


valescent stages. 

Further, we see a decided similarity in the electrocardiographic find- 
ings in diphtheria and those described in rheumatic fever. The simi- 
larity is in the high frequency of occurrence of disturbances in the 
ventricular portion of the electrocardiogram, in the nonparallelism 
between the clinical signs of severity of the disease and the electro- 
cardiographic findings and in the tendency of these findings to persist. 
We feel that the absence of changes in the P-R interval in mild diph- 
theria and the frequency of such changes in rheumatic fever is only an 
expression of the differences in the severity and extent of the myo- 


cardial involvement. 
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The persistence of electrocardiographic findings in patients who are 
ready to be discharged from the hospital indicates that they are not 
yet free from danger. While it does not seem necessary to keep such 
children any longer in an institution for contagious diseases, neverthe- 
less, they should be further followed up with electrocardiographic studies 
until the changes have disappeared or become permanent before the 
patient is allowed full activities (table 13). 


SUMMARY 

1. Fifty children between the ages of 5 and 14, inclusive, suffering 
from mild diphtheria, were studied electrocardiographically during the 
course of the disease. 

2. The average cardiac rate is higher in children with dipht 
than in normal children or in children suffering from scarlet fe 
the same age group and in whom the rate is not accounted for by fever. 
There is a greater incidence of sinus tachycardia. 

3. Fifty-six per cent of the patients showed sinus arrhythmia 

4. No abnormal prolongations of the P-R interval were observed. 

5. In 16 per cent of the children a slurring of the descending limb 
causing a widening of the ORS time was noticed. This was considered 
evidence of a disturbance in the intraventricular conduction. 

6. Sixty per cent of our patients showed an abnormal R-T transi- 
tion. This interval was either above or below the base line, and in 
some of the cases was formed by a slurred descending limb of the R, 
forming an R-T transition which did not reach the base line, which had 
its convexity downward and which continued as the upstroke of the 
T wave. 

7. T' and T? changes; low voltage and iso-electric, diphasic and 
rounded waves were found in 36 per cent of the children. These 
changes were always accompanied by changes in the R-T interval 


8. Forty-six per cent of the children showing abnormalities in the 
\ ] g 


ventricular portion of the electrocardiogram showed a persistence of 
these symptoms up to the time of discharge. 

9, Of all the children who showed abnormalities in the electrocar- 
diogram indicative of myocardial disease, only eleven showed clinical 
symptoms of such involvement. Of the twenty-four children who on 
discharge from the hospital still showed electrocardiographic abnormali- 
ties, four showed clinical evidence of such involvement. 

10. An abnormal deviation of the axis was observed in 18 per cent 
of the children, 12 per cent showing a right and 6 per cent left axial 
deviation. This abnormal axial deviation persisted up to the time of 
discharge in four children. 
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11. Evidence is here brought to support the myocardial theory of 
circulatory failure in diphtheria. 


12. Electrocardiographic abnormalities may be the only evidence of 
myocardial involvement, and children convalescing from diphtheria 
should not be pronounced free from danger without the benefit of fur- 


ther electrocardiographic studies. 

13. Electrocardiographic findings in diphtheria are similar to those 
described in rheumatic fever in that: 1. They occur in a high percent- 
age of even mild cases of diphtheria. 2. They have a tendency to 
persist. 3. Electrocardiographic changes may be found when no clin- 
ical signs of myocardial involvement are present. They differ, however, 
in the absence of disturbances in the auriculoventricular conduction in 


these milder cases. 





OXYCEPHALY AS A PATHOGENETIC ENTITY * 


A. N. BRONFENBRENNER, M.D. 


THIELLS, N. Y. 


Oxycephaly is described in the majority of textbooks as a deformity 
of the skull with certain morphologic characteristics. An unusually high 
head and steeply rising forehead constitute the outstanding features of 
an oxycephalic head. In such a domelike head a relative widening of 
transverse, and shortening of anteroposterior, dimensions are frequent 
characteristics. Therefore, the cephalic index of an oxycephalic head 
ranges usually near 80; in other words, oxycephalic heads tend to fall 
into the brachycephalic group. The supra-orbital ridges, glabella, frontal 
eminences and entire relief of the forehead are smoothed out. A shal- 
low furrow running across the forehead may be present which empha- 
sizes still more the domelike mound of the head. The eyes are more 
or less protruded. Strabismus (divergent) and nystagmus complete the 
typical appearance of oxycephaly. 

Most of the reports on oxycephaly were made by ophthalmologists, 
on patients who sought relief from visual impairment. Naturally, 
atrophic changes of the optic nerves, being an important (but not a 
constant) feature in the clinical picture, became too intimately related to 
oxycephaly. Thus, should a question arise as to the classification of a 
given case of skull deformity the presence of optic atrophy would decide 
it, not always correctly, in favor of oxycephaly. This was realized by 
Manz,' Enslin,? Fletcher, Friedenwald * and others long ago, while < 
number of different deformities of the skull described as representatives 
of oxycephaly can be traced in more recent records. 

On the other hand oxycephaly remained inseparable from so-called 
acrocephalosyndactylia. Grieg,® in 1926, drew a definite line separating 


the two conditions, acrocephalosyndactylia and oxycephaly, emphasizing 


* Submitted for publication, March 13, 1931. 

*From the Research Department of Letchworth Village (New York State 
School for Feebleminded). 

* Read at a meeting of the New York Neurological Society, Oct. 7, 1930 
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the difference in regard to etiology. Nevertheless, some of the out- 
standing clinical authorities even of late employ these two terms as 
synonyms and treat both conditions as representatives of the same 
entity. 

Mental defect, usually of a mild degree, has been observed in a 
certain number of reported cases, but it has been said that the majority 
of affected persons were of average intelligence. It should be borne 
in mind, however, that the mental status of oxycephalic persons has 
hardly ever been anything more than a sign of only casual interest 
because the vast majority of cases have been reported mostly by oph- 
thalmologists. On the other hand, oxycephalic persons with a mental 
capacity below a certain level do not seek the attention of a physician 
on their own accord, and hence in many instances do not come to the 
attention of the ophthalmologist. 

The state of affairs depicted is reflected well by Osler’s ® definition 
of oxycephaly as “a cranial deformity associated with exophthalmos 
and impairment of vision.” 

The object of this paper is an attempt to characterize oxycephaly in 
terms of pathogenesis. 

REPORT OF CASES 
(figs. 1 and 2).—Forrest S., a Negro boy, born in New York 
1910, was placed under our supervision at 9 years of age. In the 


CASE 


1 
5, 


on Sept. 
institution he attended grade school and showed progress in his mental develop- 
ment notwithstanding persistent headaches and a progressive defect of eyesight. 
His general deportment and attitude toward teachers and schoolmates had always 
been good. His intelligence quotient on repeated examinations ranged between 
0.60 and 0.75; the latter figure represents the result of a recent examination. At the 
time of this report he was employed as a house boy in one of the cottages, doing 
the kind of work that his poor eyesight permitted. He was contented and well 
liked. 

No information could be secured for the time previous to the patient’s admis- 
sion to the institution, except his own version. The mental characteristics of 
the patient should be taken into consideration in an evaluation of his recollections of 
his early childhood. He did not remember his parents; his home was an 
orphanage where he was living with two sisters and one brother until the age of 
about 9 years. His eyes always troubled him. His eyesight grddually failed and 
he suffered with headaches and pains in the eyes. He could not keep pace with 
other boys in the class and finally was separated from his sisters and brother and 
transferred to his present residence. 

On the last examination the patient, aged 19, appeared to be of a proportionate 
build, with well developed musculature. His height was 163 cm. and his body 
weight 54.7 Kg. 

The shape of the head complied with the main characteristics of oxycephaly ; 
the increased height of the head was accounted for by a moundlike protuberance, 
superimposed on a rather normally outlined lower part of the skull. This mound- 


6. Osler: Principles and Practice of Medicine, ed. 11, New York, D. Appleton 
and Company, 1930. 
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like protuberance was outlined by three shallow furrows on each side just above 
the temples and transversely at the bregma. The usual markings of the forehead 
—superciliary arches, glabella and frontal eminences—could hardly be identified. 


The circumference of the head was 51 cm. and the cephalic index 77. The teeth 











Fig. 1 (case 1).—Forrest S. 


Fig. 2 (case 1).—Roentgenogram of the skull. 


were in perfect condition but the upper set was markedly crowded. The palate 
was high and narrow. The lymphatic apparatus of the pharynx was not hyper- 
trophied. Both eyes showed marked bulging, nystagmus and divergent strabis 
mus. Visual acuity was limited to perception of light only. Ophthalmoscopic 
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examination revealed a marked optic atrophy, with distinctly tortuous blood vessels. 
The roentgenogram showed a synostosis of all demonstrable sutures of the skull. 
Sequelae of increased intracranial pressure were seen; the convolutional digitations 
were prominent over the entire inner surface of the skull, the markings of the 
transverse venous sinuses were deep, the calvarium was thin, the diploe were 
indistinguishable and the air sinuses were flattened. The nasal bone was shown 
on the roentgenogram in its normal relationship with the rest of the bones of the 
skull. The sella turcica was widened and its wall was eroded. The intracranial 
pressure was slightly increased; the lowest reading on repeated examination was 
160 mm. (direct measurement of the column of the spinal fluid). 

No structural abnormalities of the limbs and trunk could be revealed by 
physical examination or roentgenograms of different parts of the limbs and trunk. 

The colloidal gold test and cell count of the cerebrospinal fluid and the Wasser- 
mann test of the cerebrospinal fluid and blood gave negative results. The basal 
metabolism rate on several occasions fluctuated between —5 and —7. The blood 
count ranged within normal limits except for the lymphocytes which were slightly 


above normal. The Pirquet test was positive. 


Case 2 (figs. 3 and 4).—Louis A., a white boy, was born in the 
United States on June 6, 1906. The paternal and maternal lines were of Roumanian 
origin, and belonged to a fairly well educated class, small town merchants by occu- 
pation. The parents were always self-supporting. They were free from nervous 
or mental ailments as well as from syphilis. Five maternal uncles died of tuber- 
culosis in Denver. A short time before her death the mother also went to Denver 
and died there; the cause of her death was not recorded. There were four chil- 
dren in the family. The first, a premature child, died at 7 months; the second 
died of an unknown cause at 6 months; the third, the only living brother of the 
patient, was reported to be physically well and mentally normal; the fourth, the 
patient, was the youngest. 

Louis was prematurely born, a 7 months baby. He was always undersized, 
weak and sickly. Dentition was delayed until the age of 1% years. The patient 
did not feed or dress himself until the age of 5; he was cleanly in his habits 
and a good, obedient child, but wandered from his home; police assistance 
was often needed in returning him to his parents. Louis came under our care on 
Oct. 28, 1915. When last examined he was 23 years old, markedly undersized 
(height 143 cm., and weight 44 Kg.) but well proportioned, and an imbecile (intel- 
ligence quotient 0.33). He was active and alert, with the mimic muscles of the 
face always in play; he was talkative in a parrot-like manner, good natured, 
cooperative in every way and generally happy. He had a well developed sense of 
rhythm, used to be a drummer in the band, and never missed a chance of amusing 
himself and other patients by improvising a band, he himself singing and accom- 
panying the tunes by drumming with his elbows, fingers, feet, etc.; thus he created, 
at least for himself, the full illusion of a band. Physical examination did not 
reveal any real signs of disease or deformities (there were no malformations of 
the bones of the hands or feet), except for the shape of the head. The head 
resembled a moderately high domelike mound; the base of this mound was marked 
by the rather shallow and wide furrow running across the forehead, which is seen 
in profile in figure 3; the glabella, superciliary arches and frontal eminences were 
smoothed out. The forehead rose in an almost vertical plane, and at the hair line 
it bent gradually, reaching the vertex of the skull at the bregma; the posterior slope 
was rather steep, the occiptal protuberance markedly flattened. The circum- 
ference of the head was 48 cm., and the cephalic index of 87 corresponded to that 
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of a brachycephalic head. External strabismus of the right eye was marked. The 
eyes were slightly, if at all, protruded. The wide, rather flat nose with fleshy alae 
nasi was set rather obliquely, which rendered the face somewhat asymmetrical; 
the nasal bones were tilted up, and could be palpated. The teeth were spaced, the 
palate low and wide and the pharynx spacious. The patient usually kept his 
mouth closed and breathed through the nose. The pharyngeal ring of Waldeyer 











Fig. 4 (case 2).—Roentgenogram of the skull. 


was not hypertrophied. On the x-ray plate of the skull a synostosis of all the 
sutures of the calvarium can be noted, although the lambdoidal suture is still open; 
the nasal bones are tilted up. The sequelae of the increased intracranial pressure 
in the past are also seen on the roentgenogram: marked convolutional digitations, 
deep impression of the transverse venous sinus, especially on the frontal aspect, 
and attenuation of the calvarium with indistinguishable diploe. The sella is of 
average capacity ; the frontal and sphenoid sinuses are normal in size. 
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Ophthalmoscopic examination revealed the characteristics of postneuritic optic 
atrophy on both sides: The disks were white, their margins, especially on the nasal 
side, somewhat irregular and their minute vessels decreased in number; the 
lamina cribrosa was not distinguishable; the retinal vessels were narrow and 
markedly tortuous; the visual acuity of the right eye was limited to perception of 
light while the left eye was practically color blind and showed an irregularly con- 
tracted visual field for light. 

The Pirquet tuberculin test was strongly positive. The lowest reading for 
cerebrospinal pressure was 80 mm. (cerebrospinal fluid). The cerebrospinal fluid 
showed a normal colloidal gold curve, no cells and a slight increase in globulin 
with Noguchi’s butyric acid test. The Wassermann test of both blood and spinal 
fluid was negative. The blood count and blood sugar were, on several occasions, 
normal; the blood calcium was from 6.9 to 7.3 mg. per hundred cubic centimeters 


of serum. The basal metabolism rate was, on several tests, between — 6 and — 12. 


Case 3 (figs. 5 and 6).—Robert C., a white boy, born in the United 
States on Sept. 26, 1921, of unknown parentage, was adopted by a childless family 
when still an infant. Soon after, the fostermother died of tuberculosis, the foster- 
father became a patient at a tuberculosis sanitarium, and Robert, in 1924, when 


about 3 years of age, became an inmate of a home for orphans. When he was still 


with the fosterparents, in 1923, pulmonary tuberculosis was diagnosed in the boy. 
While at the orphanage he was a sickly child; his physical and mental develop- 
ment was very slow; he was easily managed; his tonsils and adenoids were 
removed at about 3 years of age. 

The boy had been under our care since 1927. He was a rather attractive child 
with a mental age of 5 years and 10 months and a chronological age of 7 years 
and 9 months, which gave him an intelligence quotient of 0.75. His height was 
122 cm. and his weight 24 Kg.; his body was well proportioned. Neurologic 
examination revealed an equivocal Babinski phenomenon on both sides. The 
forehead rose vertically for 55 cm. from the nasion to the hair line, where it 
abruptly formed an obtuse angle, and culminated at the bregma. The posterior 
slope of the head was rather steep. In full-faced aspect the outstanding deformity of 
the skull was seen as a somewhat pear-shaped bulging in the middle of the forehead, 
the tapering end of the bulging being directed toward the root of the nose. The 
glabella, superciliary arches and frontal eminences were smoothed out completely, 
which contributed to the conspicuousness of the pear-shaped deformity. The 
head (circumference 49.5 cm., and cephalic index 83) was brachycephalic. The 
eyes were set in a horizontal plane; they were moderately proptosed, but neither 
strabismus nor nystagmus was present. The nose was tilted upward so that the 
nares were directed forward and upward. The teeth in the upper jaw were 
crowded. The palate was high and narrow. The tonsils and adenoids had been 
excised. The pharynx was rather narrow. A rachitic rosary of the ribs was 
present ; there were no malformations of the fingers and toes. The boy was not a 
mouth breather and his lymphatic glands were not hypertrophied. A roentgeno- 
gram of the skull showed: The frontal and parietal bones were fused and the nasal 
bones projected forward almost horizontally; the calvarium was thin; the con- 
volutional digitations were marked on the fused part of the skull; the air sinuses 
of the bones were greatly diminished in size—all of which indicate an increased 
intracranial pressure in the past (craniostenosis). Ophthalmoscopic examination 
revealed: The temporal sides of each disk were pale, the veins of both disks 
tortuous and the arteries very narrow; the fundi as a whole had what is known 
as a “pepper and salt” appearance. Examination of the visual field, with both 
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white and green, showed slight contraction on the nasal sides (it might be note- 
worthy that the temporal sides of the visual fields were widened; this condition 
apparently depends on the protrusion of the eyes so that the dorsum nasi inter- 


feres with the fields in a lesser degree). The Pirquet tuberculin test gave a 














Fig. 6 (case 3).—Roentgenogram of the skull. 


definite positive result. The lowest reading of the spinal fluid pressure was 
140 mm. of water. The colloidal gold curve, cell count and globulin test of the 
cerebrospinal fluid and the Wassermann test of both the cerebrospinal fluid and 
the blood gave negative results. Other laboratory examinations—urinalysis, 
chemical analysis of the blood, blood count, etc—also gave negative results. The 


basal metabolism rate on several estimations was between —8 and —10. 
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CasE 4 (figs. 7 and 8)—Alphonse A. was a white boy of Italian par- 
entage. The father was said to have been physically healthy and mentally normal, 
a good husband and father; he died of pneumonia at 51 years. The mother was 
well physically and appeared normal mentally until about fifteen years ago. At that 
time she had a “stroke” with unconsciousness for several hours, after which she 
gradually developed what finally was diagnosed in a state hospital as dementia 
praecox, paranoid type. There were twenty children in the family, most of whom 
died in early infancy “due to improper nourishment caused through economic 
difficulties.” Besides the patient there were two sisters and two brothers living. 
They were all physically well. In regard to their intellectual capacity, two sisters, 
the oldest children, met all the responsibilities of normal persons, but two brothers 
did not get far in school, were truants and at the present time, though self-support- 
ing chauffeurs, refused to take any responsibility in the family situation concern- 
ing their sick mother and youngest brother, the patient. 

The patient was born at the time when the mother’s psychotic condition was 
quite advanced. He appeared to be a strong healthy child, though he did not walk 
or talk till about 2% years of age. Owing to the death of the. father and the 
psychotic condition of the mother, the boy was cared for by the oldest sister. He 
proved to be unable to cope with school requirements, and the sister, having in her 
care her own five children and insane mother, was obliged to apply for the com- 
mitment of the patient though he was never a special problem in the family. 

On admission to the institution the boy, at his chronological age of 154% years, 
had a mental age of 834 years with an intelligence quotient of 0.57. Physically he 
was undersized (height 54% inches [138 cm.]; weight 83%4 pounds [37.8 Kg.]). 
The appearance of the face (facies syphilitica) and saber shins suggested congenital 
syphilis ; otherwise no structural abnormalities of the skeleton could be noticed on 
physical examination or on the roentgenograms of different parts of the trunk and 
limbs. The oxycephalic features of the patient were not marked and were hardly 
noticeable on photographs; they were brought out somewhat clearer on the roent- 
The head appeared to be rather high and short anteroposteriorly 


genogram. 
forehead was 


(cephalic index, 77; circumference of the head, 503 mm.). The 
raised more vertically than usual; the superciliary arches, glabella and frontal 
eminences could hardly be identified. A ridge along the metopic suture and a 
shallow furrow across the lower part of the forehead could be mapped out. The 
eyes did not protrude. The palate was high and narrow; the upper teeth were not 
especially crowded. The roentgenogram showed the following signs of synostosis 
and craniostenosis: a closed coronal suture, marked convolutional digitations 
mainly over the frontal lobes, thinness of the calvarium with hardly noticeable 
diploe, and flattening of the air sinuses. 

Ophthalmoscopic examination revealed moderately tortuous vessels, but other- 
wise the fundi appeared normal; the visual acuity and visual fields were practically 
normal. 

The Pirquet tuberculin test gave negative results. 

Owing to the presence of the syphilitic stigmas in the boy and the insanity of 
the mother (no direct confirmation of the etiology of the mother’s condition is 
available) repeated attempts to secure a serologic confirmation for the possible 
etiology were made, but the Wassermann test of the blood and cerebrospinal 
fluid, as well as other tests of the spinal fluid, were constantly negative. Routine 


laboratory tests gave negative results. The basal metabolism rate on several occa- 


sions fluctuated between 8 and 15. 
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Fig. 7 (case 4).—Alphonse A. 





Fig. 8 (case 4).—Roentgenogram of the skull. 


846 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


Case 5 (figs. 9 and 10)—Thomas B., a white boy, was born in the 
United States in 1915, of Italian parentage. The ancestors were long living 
Italian peasantry. Both parents were born in Italy. They learned to read and 
write in Italian, but not in English. The father was a laborer and a good pro- 
vider. The mother was always sickly and finally developed tuberculosis of the 
lungs; she died of tuberculosis a few days after her third pregnancy. 








Fig. 9 (case 5).—Thomas B. 


Fig. 10 (case 5).—Roentgenogram of the skull, 


The patient was the first child (the mother had two other pregnancies). He 
was born prematurely at 7 months; birth was uneventful. The first tooth appeared 
at 11 months. The child walked and talked at 2 years, and was said to have always 
been well during his early childhood. He was committed to the institution when 
14% years old, because of truancy, staying out late at night and general unruliness 
which culminated in his setting fire to a pushcart stable. On admission, his mental 
age was 8 years and 11 months (intelligence quotient 0.62); he was undersized but 
proportionately built and well nourished. His relatively high head with the steeply 
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rising forehead reminded one of the so-called Olympic head, which has 
described as a feature in congenital syphilis. The roentgenogram of thi 
revealed that the closure of the coronary suture was rather advanced though 
bregma on both sides the frontal and parietal bones were still separated 
residuals of an intracranial hypertension were evident. Ophthalmoscopi« 

ination did not reveal any changes of pathologic significance. The spinal fluid 
pressure was found to be slightly high (160 mm.), but all tests of the fluid 
negative. The Wassermann test of the blood and the results of all routin« 

tory examinations were also negative. The patient’s brother, younger by two 
years, Romeo B., an inmate of the institution, had congenital syphilis (a 4 plus 


] 


Wassermann reaction of the blood, slightly positive observations on the 
fluid and slightly choked disks). The third child of the mother was bor 


maturely and died in early infancy. 


SYMPTOMATOLOGY 

An analysis of cases recorded in the literature supplemented by 
observations on my own material showed that the essential elements of 
symptomatology of oxycephaly fall into five groups: 

1. External morphologic features of the head as already described. 
The present cases illustrate very well that the shape of the head and 
other facial characteristics are far from being identical in separate 
instances. The disproportionate height of the skull seems to be the 
only constant morphologic feature of oxycephaly. 

2. Premature synostosis of the skull sutures. This appears to be 
the cornerstone of the condition. The closure of the coronary suture 
could be identified in all cases of this small group. It appears that in 
every authentic case of oxycephaly, adequately examined, the coronary 
suture was prematurely closed. An extension of the synostotic process 
may affect other sutures or even all demonstrable skull sutures, as has 
been observed in two cases (1 and 2) of this group. 

3. Signs due to an increased intracranial pressure. Headaches and 
vomiting are seldom reported in the oxycephalic patient because in 


oxycephaly the intracranial pressure hardly ever attains a considerable 


degree. Even in the acute period of development of the disorder, when 
the hypertension apparently reaches its highest level, these symptoms do 
not play an outstanding role (Faber and Towne‘). On the other hand, 
the absence of complaints might be explained by the fact that the dis- 
order usually begins at an early age when the child’s complaints can 
hardly be properly interpreted. Headaches were complained of in only 
one case of this group in which the process took a rather prolonged 
course (case 1). Papilledema can be observed at an early stage of the 
7. Faber and Towne: Early Craniectomy as Preventive Measure 
cephaly and Allied Conditions, with Special Reference to Prevention of Blit 
Am. J. M. Sc. 178:701 (May) 1927. 
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condition (Bedell*). In case 1, a slight increase of the cerebrospinal 
fluid tension was ascertained by the direct manometric reading. Behr,® 
in a session of the Ophthalmologic Society at Heidelberg, reported 
cerebrospinal hypertension in oxycephalic patients. It should be said 
that the aforementioned symptoms and signs of an acute stage of the 
intracranial hypertension have been reported in a small percentage of 
cases. On the contrary, the syndrome caused by long duration of an 
increased intracranial pressure and known under the descriptive term 
of craniostenosis—marked convolutional digitations, attenuation of the 
calvarium, narrowing of diploe, flattening of the air sinuses, etc.—is a 
constant sign of oxycephaly. In cases 3, 4 and 5, the craniostenosis was 
seen mainly over the frontal lobes of the brain; in case 2, it extended 
more posteriorly, and in case 1, the signs of the craniostenosis were 
marked over the entire inner surface of the skull. 

4. Signs referable to the cranial nerves. Disturbancés of the eye- 
sight (and ocular movements) constitute the most frequent signs and 
the outstanding symptoms in oxycephaly, while disorders of hearing, 
smell, etc., were reported in a negligible number of cases. Different 
degrees of optic atrophy, observed in a majority of the reported cases, 
seemed to be of the postneuritic variety. However, according to obser- 
vation by different clinicians covering a large number of cases it is 
definitely established that atrophy of the optic nerve is not a constant, 
indispensable sign of oxycephaly. No ocular symptoms or signs could 
be elicited in cases 4 and 5. Case 3 revealed definite signs of an old 
retinitis, while in cases 1 and 2 the postneuritic optic atrophy played an 
essential role in the clinical picture. 

5. Mental status. The majority of the literature on oxycephaly has 
originated from ophthalmologists, to whom a deviation of the intelligence 
of their patients would not be a matter of special concern. Therefore, 
the reports on oxycephaly hardly reflect the actual state of affairs in 
regard to the mental capacity of such patients. The fact that certain 
authorities consider oxycephaly as a type of feeblemindedness empha- 
sizes the importance of the mental status in the symptomatology of the 
condition. An evaluation of the variations of intelligence in oxycephaly 
will be discussed under the heading of pathogenesis. 


PATHOGENESIS 

The cranial sutures play an essential role in the adaptability of the 
cranial vault to the growing volume of the brain of the child. After the 
brain has reached its final dimensions the demand on a wide range of 
adaptability of the skull disappears, and, as a matter of physiologic conse- 


8. Bedell, A. J.: Oxycephalus, J. A. M. A. 68:1979 (June 30) 1917. 
9. Behr: Ber. ii. d. Versamml. d. deutsch. ophth. Gesellsch. 36:152, 1911. 
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quence, synostosis of the calvarium gradually ensues and thus deter- 
mines the final size and outline of the skull. Synostosis of the sutures 
has been generally regarded as an essential factor in determining the 
shape of the head. This concept in regard to different deformities of 











Fig. 12.—Roentgenogram of a microcephalic head (patient shown in fi 
synostosis with outsigns of craniostenosis. 


the skull was promulgated by Virchow in 1856. Virchow’s views under- 
went certain modifications, but they have never been objected to in 
their essentials. Accordingly, the oxycephalic shape of the skull was 
found to be directly related to a premature closure of the coronary 
suture. Enslin? studied the records of twenty-six cases dated from 
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1866 to 1902, and of twenty-three cases of his own. Analysis of all this 
material brought him to the conclusion that the oxycephalic deformity 
of the skull sets in by a premature synostosis of the coronal suture. 
The next monographic work on oxycephaly, based on a study of fifty- 
eight previously reported cases and ten of his own, was published in 
1905 by Patry,’° who endorsed the conclusion of previous workers in 
regard to the pathogenetic significance of the fused coronal suture in 
the oxycephalic deformity of the skull. It was about this time that 
synostosis of the skull, being previously only a postmortem observation, 
took on a clinical aspect as a roentgen finding. Since that time the synos- 
tosis of the coronal suture has always been reported in every adequately 
studied case. Thus, the premature synostosis of the coronal suture 
became an indispensable phenomenon of the pathogenesis of oxycephaly. 
In certain groups of skull deformities, seen in the feebleminded, a pre- 
mature cessation of the brain growth antedates the early synostosis of 
the skull; the premature closure of the sutures in such cases ensues as 
a natural physiologic mechanism; no craniostenosis can be demonstrated 


in such skulls even though the sutures are entirely closed (figs. 11 and 
12). It is hardly conceivable that such a mechanism could result in 
the increased height of the oxycephalic skull. Apparently in oxycephaly 
the synostosis is brought about more or less independent of the condi- 


tion of the brain. The adaptability of the skull to the increasing volume 
of the intracranial pressure rises, which in turn becomes a dynamic 
factor in producing the increased height of the oxycephalic head. A 
perusal of the literature creates the impression that a tacit consensus 
is in agreement with such a mechanical postulate. With the increasing 
use of roentgenography this concept has been verified by the constancy 
of craniostenotic characteristics in each adequately studied case of oxy- 
cephaly (Bertolotti,'' Bedell,* Dock,'? Park and Powers,'* Carr,** Schul- 
ler *° and others). Thus, oxycephaly may be looked on as a result of 
the effort of the brain to reach its proper volume notwithstanding the 
mechanical obstacle created by the premature synostosis. 

The entire symptomatology of oxycephaly may be explained on the 
basis of the foregoing mechanism of the condition. The least resistant 

10. Patry, A.: Contribution a l'étude des lésions oculaires dans les malforma- 
tions craniennes spécialement dans l’oxycephaly, Thése de Paris, 1905. 

11. Bertolotti, M.: Le syndrome radiologique de l’oxycéphalie et des états 
similaires d’hypertension cérébrale, Presse méd., Dec. 17, 1910; Le Syndrome oxy- 
céphalique ou syndrome de craniosynostose pathologique, ibid., May 2, 1914. 

12. Dock, G.: Oxycephaly and Exophthalmos, in Contributions to Medical 
and Biological Research Dedicated to Sir William Osler, bart., New York, 1919. 

13. Park, E. A., and Powers, G. F.: Acrocephaly and Scaphocephaly with 
Symmetrically Distributed Malformations of the Extremities, Am. J. Dis. Child 
20:235 (Oct.) 1920. 

14. Carr, A. D.: Oxycephaly, J. Missouri M. A. 26:398 (Aug.) 1929. 

15. Schuller, A.: Craniostenosis, Radiology 13:377 (Nov.) 1929. 
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area of the cranial vault of a child, the region of the fontanel, balloons 
out, as it were, under the intracranial hypertension, and this results in 
increased height of the head. The obliteration of the relief of the fore- 
head represents an external expression of the craniostenosis. The pro- 
trusion of the eyeballs is explained on the basis of the craniostenosis 
rendering the orbital cavity too shallow for their proper adaptation. On 
the other hand, Dock '* and Faber and Towne‘? observed a direct rela- 
tion between the protrusion and intracranial hypertension; a decom- 
pression operation promptly reduced the protrusion of the eyeballs in 
their cases. In regard to the optic atrophy, there has been a tendency 
to explain it exclusively on the basis of a narrowing of the foramen 


opticum, With accumulation of the postmortem observations it has 


been established, however, that quite often a definite optic atrophy is 
present while the foramen opticum is not stenosed. In a number of 
cases observed at an early stage of oxycephaly a choked disk was 
observed, just as it is seen in other conditions with intracranial hyperten- 
sion (for instance, the observation of Bedell). In such a diffuse involve- 
ment of the optic nerve as seen in case 3 (see other cases of this sort 
in Mehner’s'® paper) the same factor (presumably infection) that 
induced the synostosis could also be responsible for the ocular changes. 
Apparently the mechanism of oxycephaly is especially apt to affect, in 
one or another manner, the optic nerve, although a number of instances 
of oxycephaly without any ophthalmologic signs have been recorded 
(cases + and 5 are such instances). This, as well as the very fact of 
the multiplicity of the optic nerve involvement, confirms the belief that 
disease of the optic nerve does not enter into the oxycephalic syndrome 
as an indispensable element; however, it is a very frequent sign which, 
when present, constitutes an essential symptom of oxycephaly 
Feeblemindedness and Oxycephaly.—As soon as a synostotic process 
arises prematurely it threatens to interfere with the free expansion of 
the brain of the affected child. If the brain tissue itself is not involved 
in the pathologic process the brain continues to grow at its usual rate, 
tending to reach its predetermined volume, notwithstanding the synos- 
] 


totic limitations. Thus an intracranial hypertension ensues and com- 


pensatory changes in the shape of the skull begin. An interplay of 
innumerable factors determines what degree of compensation is reached 
and what damages result from anything short of full compensation. It 
is well known that the cortex can resist successfully quite a high hyper- 
tension provided the increase in intracranial pressure develops gradu- 
ally, as it does, apparently, in oxycephaly. Therefore, under favorable 
circumstances marked oxycephaly develops as the expression of an 

16. Mehner, A.: Beitrage zu den Augenveranderungen bei der Schadel Defor- 
mitat des sogenannten Turmschadels mit besonderer Berticksichtigung des R6nt- 
genbildes, Klin. Monatsbl. f. Augenh. 67:204, 1921. 
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adequate compensatory increase in the height of the calvarium, so that 
a complete functional capacity of the brain may thus be preserved. 
Such a fortunate event is an exceptional occurrence, however. Most of 
the time, owing to certain anatomic relations, the organ of vision suffers 
an irreparable damage. But in every instance a compensatory process 
of the kind described threatens to damage the brain as a whole. The 
higher the rate of the synostotic process and the less the resistance of 
the brain in a given case, the more likely it is that the brain will undergo 
certain irreparable damages from the hypertension, and the failure of 
a complete compensation will be manifested by a certain degree of 
amentia. Such a mechanism of the mental retardation can be postulated 
for case 1; the roentgen evidence of a marked craniostenosis in this case 
exhibits quite an effort on the part of the compensatory mechanism to 
overcome an extensive synostotic limitation in the adjustability of the 
skull; compensation by means of an increased height of the skull was 
accomplished to a marked degree and is shown by the extreme oxy- 
cephalic features of the patient; however, in addition to the damage 
sustained by the organs of vision, a certain part of the normally endowed 
functional capacity of the brain was probably lost in this compensatory 


struggle. 
On the other hand, the brain tissue in some cases with premature 
synostosis of the skull may become involved by the same factor responsi- 


ble for the early closure of the skull sutures. In such cases the potential 
growth of the brain is lowered, which lessens both the demand for, and 
the dynamic factor of, the compensation. This may result in a variety 
of misformed skulls related to each other by the common mechanism, 
that of oxycephaly. Cases 2, 3, 4 and 5 represent fairly well different 
types of oxycephalic deformity of the skull. However, this series does 
not depict all kinds of skull deformities in which the oxycephalic 
mechanism plays a definite role. Among undersized skulls of the 
feebleminded, which morphologically belong to different types of skull 
deformities (scaphocephaly, microcephaly, etc.), instances can be identi- 
fied in which certain combinations of the forces of the oxycephalic 
mechanism were at work. 

Thus, the mechanism of oxycephaly should be defined as a compensa- 
tory skull deformity initiated by a premature synostosis of the coronary 
(and other) sutures of the skull; it is accomplished through an intra- 
cranial hypertension conditioned by the inherent growth of the brain of 
the affected child; the process implies a menace to the brain as a whole 
and to its separate structures as well (mainly the optic nerves suffer a 
damage). The degree of the compensation reached is determined 
mainly by the vigor and rate of the synostosis and by the vitality of 
the unaffected brain tissue; the more damage sustained by the brain 
tissue, the lower the functional capacity of the brain becomes and the 
less outspoken the oxycephalic features will be in a given case. 
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FACTORS OF SYNOSTOSIS AND ETIOLOGY OF OXYCEPHAL\ 
An analysis of clinical material shows that a premature synosto 
of the skull is the initiating factor of the oxycephalic process. 
fore, further analysis of the pathogenesis of oxycephaly should be con- 
cerned with the factors of premature synostosis. It is hardly conceivable 
that a sole cause should be responsible for the premature synostosis; 








Fig. 13.—A patient with microcephalic features of the head 


Fig. 14—Roentgenogram of the skull of the patient shown in figure 
tosis and craniostenosis in a microcephalic skull. 


multiplicity of etiology seems to be, a priori, a more adequate thesis. 


In fact, a number of proposed hypotheses do not contradict each other 
but hardly any one of them is tenable for all cases of oxycephaly. 
A congenital impairment in the adjustability of the skull bones seems 


to be a constant feature in a small group of cases characterized by dys- 





854 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


ostotic phenomena in widely remote parts of the body. A limitation of 
free excursion of the body joints as a result of exostotic malformations, 
anomalies in the structure of the palate, roentgen evidence of dysostotic 
processes in the skeleton and a most striking feature, a symmetrical 
webbing involving the soft and bony elements of the fingers and toes, 
constitute characteristics of the representatives of this group. Apert '* 
called attention to such cases and designated the condition by the descrip- 
tive name of acrocephalosyndactylia. It appears, though, that the 
maldevelopment underlying the condition does not always result in the 
webbing of digits. The pathogenetic identity of certain cases of skull 
deformities with the aforementioned general maldevelopment might be 
established, also, by the assertion of only minor faults of development 
in the rest of the body. Thus, Grieg ® gives the differentiation between 
oxycephaly and acrocephalosyndactylia irrespective of the syndactylia 
(webbing of the digits). (Grieg °® did not adopt the term acrocephalo- 
syndactylia, and discussed this osteogenetic anomaly under the name 
oxycephaly, whereas the cases similar to those described here and gen- 
erally known under the name oxycephaly are referred to by Grieg as 
pseudo-oxycephaly.) In acrocephalosyndactylia (“where the skull bones 
touch they fuse” [Grieg] ), dysostotic phenomena are found in widely 
remote parts of the body; the anomaly is always congenital (though 
sometimes it manifests itself later in childhood) ; it occurs as a familial 
phenomenon, and can also be transmitted by the mother or father to the 
progeny. Only a thorough general and roentgen examination of dif- 
ferent parts of the body might discover the signs of the general mal- 
development in a case of skull deformity, otherwise not suspected of 
belonging to acrocephalic dysostosis. Therefore, instances of this gen- 
eral maldevelopment have been, and still are, recorded under the name 
of oxycephaly, while in articles on acrocephalosyndactylia tie term oxy- 
cephaly is often used as a synonym. 

However, a final decision in regard to the differentiation of 
oxycephaly and acrocephalosyndactylia has not been reached. For 
instance, Thompson ** defined oxycephaly as ‘ta developmental abnor- 
mality of the osseus system, with a curious malformation of the cranium 
as its most striking feature. . . . In many of the worst cases the 
hands are deformed, the fingers being webbed and badly developed.” 
Nevertheless, it is believed that sufficient evidence has been brought out 


by Grieg and others for regarding oxycephaly as a separate entity. This 


insures a homogeneous character for each condition, oxycephaly and 
acrocephalosyndactylia (or acrocephalic dysostosis), and thus aids fur- 
17. Apert, E.: De l’acrocéphalosyndactylie, Bull. et mém. Soc. méd. d. hop. 
de Paris 23:1310, 1906. 

18. Thompson, J.: The Clinical Study and Treatment of Sick Children, ed. 4, 


Edinburgh, Oliver & Boyd, 1925. 





BRONFENBRENNER—OXYCEPHALY 


ther investigation, whatever the final conclusion in regard to the possible 
relationship of these two groups may be. 

The present cases were carefully studied in respect to the limitation 
of movements of the joints and abnormalities of the body frame; in 
addition roentgenograms of different parts of the skeleton were secured 
No changes in the osseous system other than the skull findings could be 
demonstrated. Nor were there any data to suggest a hereditary or 
familial occurrence of the condition. Therefore, these cases belong to 
oxycephaly proper. 

Synostosis was linked with a rachitic disorder by Meltzer; '” this 
author claimed that rickets of the skull bones is an indispensable predis 
posing factor of oxycephaly. Bertolotti '! thought that the most essential 
element in the development of oxycephaly is a lymphatic polyglandu 
lar dystrophy in combination with rickets. A high incidence of rickets 
and lymphatic constitution was reported by Meltzer and Bertolotti, 
respectively, in their series of cases. The statistics of others in regard 
to rickets and lymphatic dyscrasia do not corroborate the data of these 
two authors. My observations do not suggest that rickets and a lym- 
phatic dyscrasia are factors in the oxycephalic mechanism. Only one case 
(case 3) of the present small series exhibited any signs of a lymphatic 
dyserasia and rickets. 

Virchow believed that premature synostosis is a sequela of menin- 
gitis. This theory has been endorsed by several authors and is the most 
tenable one at the present time. Calcification is one of the usual 
responses to inflammation and it is quite easy to conceive that any intra- 
cranial process of infectious origin may initiate a premature synostosis 
of the cranial sutures. Apparently any infectious factor might initiate 
the premature synostosis. It is a widely accepted belief that the mor- 


tality from tuberculous meningitis is 100 per cent, which would exclude 


that condition from the number of possible factors producing oxy- 
cephaly. It must be pointed out that certain instances of tuberculous 
meningitis may assume a course that does not avail sufficient points 
for clinical diagnosis and that does not terminate in death. Therefore, 
it seems advisable to keep in mind the probability of tuberculous men- 
ingitis being a factor in oxycephaly, especially concerning the cases with 
a definite tuberculous background, as in cases 2 and 3. According to 
Harbitz,”° evidence of a former tuberculous meningitis should be care- 
fully searched for at autopsy in such cases. 

Syphilis is another infection that is usually not considered as having 
a role in the etiology of oxycephaly. The reason for this is that there 
is an extremely low incidence of positive Wassermann tests of the blood 


19. Meltzer: Fiir Pathogenese der Opticusatrophie und des sogenannten Turm 
schadels, Neurol. Centralbl. 27:562 (June 16) 1908. 

20. Harbitz, F.: The Curability of Tuberculous Meningitis, Am. J. 
161:212 (Feb.) 1921. 
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of oxycephalic patients. There is a certain clinical symptomatology of 
the so-called degenerative phase of syphilis that is characterized by 
general developmental defects (physical as well as mental), nonspecific 
in character. The Wassermann test in this phase of syphilis is usually 
negative. This so-called degenerative phase of syphilis should be con- 

















Fig. 15—-The younger brother of the patient in case 5. Note the’ shape of 


the head. 


Fig. 16.—Roentgenogram of the head of the boy shown in figure 15. 


sidered with reference to oxycephaly, as being one of its possible clinical 
expressions. A negative Wassermann test of the blood need not be 
considered as a contradiction of the syphilitic origin of oxycephaly. 
Bedell’s ®* record of three instances in one family is often cited as an 
illustration of familial occurrence of oxycephaly. The father of these 
children was syphilitic and died of dementia paralytica although the 
Wassermann test of all three children was negative. This report is 
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referred to as an illustration of the probable syphilitic origin of oxy- 
cephaly. Case 4 showed certain syphilitic stigmas. Case 5 is another 
instance in which syphilis may have been an etiologic factor, because the 
next child in the family, Romeo B., had a proved case of congenital 
syphilis. The interrelation of the conditions in both brothers is empha- 
sized still more by the fact that in Romeo’s case a closure of the lower 
portion of the coronary suture was present (figs. 15 and 16), although 
his head was hydrocephalic rather than oxycephalic in contour. 


SUMMARY AND CONCLUSIONS 

The study of a series of clinical cases of oxycephaly as well as the 
data reported in the literature discloses certain characteristics of a com- 
pensatory adjustment mechanism: When a premature closure of the 
coronary skull suture occurs, it impairs the normal adaptability of the 
skull to the growing brain of a child, and an effort to meet the demands 
of the growing brain brings about the oxycephalic deformity. 

Factors of the premature synostosis and the subsequent compensa- 
tory struggle may naturally damage the brain and its adjacent parts. 
Most frequently the optic nerve undergoes severe atrophic changes. The 
degree of the damage sustained by the entire brain bears a direct relation 
to the efficiency of the compensatory process: the less effective has been 
the compensatory mechanism and, thus, the less outspoken are the mor- 
phologic features of oxycephaly, the greater the brain damage to be 
expected. Hence, a marked mental defect is found in rather mild, 
atypical instances of oxycephaly (and allied deformities of the skull), 
while in cases with outspoken oxycephalic features a mental defect might 
not enter into the clinical picture at all. 

Various intracranial infectious processes appear to be the main etio- 
logic factors in the premature skull synostosis of oxycephaly and allied 
deformities of the skull. The cases reported in this communication 
emphasize the importance of tuberculosis and especially syphilis as prob- 
able etiologic factors of oxycephalic deformity. 





Case Reports 


AANTHOMATOSIS * 


H. B. METTEL, M.D. 


INDIANAPOLIS 


As early as 1919, several writers ' described a few cases of defects 
in the membranous bones occurring within certain other clinical manifes- 
tations. This syndrome has been grouped under such terms as the fol- 
lowing: defects in the membranous bones, diabetes insipidus with 
unilateral exophthalmos, Niemann-Pick’s disease, Christian’s syndrome 
and Schiller’s disease. In 1928, Rowland? made a careful study of 
the reports of these cases, and found that in each of these diseases the 
lipoid metabolism of the body was at fault. Instead of considering the 
diseases as separate and distinct clinical entities, Rowland considered 
them as different expressions of the same process and coined the term 


xanthomatosis to cover the entire group. 
Rowland pointed out that such processes begin with an excess of 
lipoid in the body tissue. The lipoids act either on the vascular endo- 


thelium as irritants or on previously injured surfaces with a storage of 
lipoid in the phagocytic cells of the reticulo-endothelial system. This 
storage of lipoids may occur in the presence of hyperlipoidemia or 
without it in the presence of infection or trauma. In the case herein 
reported, the storage of lipoids occurred after trauma. 

The clinical features of the disease depend entirely on: (1) the 
location of the foreign body or deposit of lipoids, (2) the size of the 
deposit and (3) its mechanical effect on the surrounding structures. 
The most frequent findings are: (1) irregular motheaten defects in 
the bones, usually in the skull but also found in the pelvic bones 
and occasionally in the ribs; (2) the presence of diabetes insipidus, if 
* Submitted for publication, Feb. 6, 1931. 

* From the Department of Pediatrics, Indiana University Medical School. 

1. Christian, H. A.: Defects in Membranous Bones, Exophthalmos and 
Diabetes Insipidus, Contributions to Medical and Biological Research, New York, 
Paul B. Hoeber, Inc., 1919, vol. 1, p. 390; Defects in Membranous Bones, Exoph- 
thalmos and Diabetes Insipidus: An Unusual Syndrome of Dyspituitarism, M. Clin. 
North America 3:849, 1919. Cignolini, P.: Local and General Effect of Roentgen 
Therapy in a Case of Diabetes Insipidus with Osteopathy, Radiol. med. 16:16, 
1929. 

2. Rowland, R. S.: Christian’s Syndrome and Lipoid Cell Hyperplasias of 
the Reticulo-Endothelial System, Ann. Int. Med. 11:1277 (June) 1929. 
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there is a deposit of cholesterol around the region of the sella turcica, 
and (3) an exophthalmos, if there is a destruction of the roof of the 
orbit. Other less common findings are: (1) an increase of the blood 
cholesterol, (2) gingivitis with loss of teeth, (3) jaundice due to the 
involvement of the Kupffer cells of the liver and (4) a retardation of 
skeletal growth. It is important to stress that not all of these symptoms 
need be present to establish a diagnosis. The only findings common to 
all groups are the defects found in the bones of the skull. 

The results of treatment are variable and fairly successful, partict 
larly as the disease is liable to spontaneous remissions. A diet low in 
Early prophylactic work 


1 
‘ 


fats, especially cholesterol, should be given. 
on the teeth is of great importance. Good results have been reported 


with the liberal use of insulin. The most satisfactory treatment, as 


shown by Sosman,* is direct roentgen treatment of the involved area. 
The method of treatment herein reported is the use of radium. 


The prognosis in xanthomatosis is better than that in malignant 
neoplasm. Of the twenty cases reported in the literature, seven of a 
series of fourteen patients were dead; two were known to be alive and 


well, and the others were alive when last observed. 


REPORT OF A CASE 
History.—William P., aged 5 years, was first seen on Nov. 25, 1928, with the 
complaint of a swelling on the right side of the forehead. The mother and father 
were living and well. There was no history of any malignant condition, syphili 
or tuberculosis. The  Wassermann test of the blood of the mother gave negati 
The mother gave a history of three pregnancies; a girl resulted 
She was 8 years old and well when the patient was 
The second pregnancy ended at 3 


results. 
the first pregnancy. 
seen. This girl was born with a club foot. 
months with miscarriage; the third pregnancy resulted in the birth of the patient, 
who was born at full term with a normal delivery. The child had a club foot at 
birth, which was treated by manipulation in 1926 with good results. The history 
of feeding was unimportant. 

In July, 1928, the child fell while playing, hitting his head on the sidewalk 
A swelling the size of a robin’s egg appeared immediately over the right side of 
the forehead, and was still present at the time of the first visit in November, 1928. 
There was no history of headache, pain or frequent urination. The swelling had 
not increased in size, but was said to be softer to the touch. 

Examination Examination showed that the child was well nourished and of 
moderate height for his age and weight. General physical and neurologic exami 
nations gave negative results, except for the skull. 
disks showed them to be normal. Exophthalmos was not present. 
right frontal bone there was an apparent defect in the skull with a diameter 
The area was soft, but not pulsating, and 
Bessel 


Examination of the opti 
Over the 
bout 
as large as that of a silver dollar. 
bruit was heard over it. On palpation the swelling seemed to be filled with f 
A distinct raised area or bony outline could be felt around its edge. 


nt « 


Laboratory Data.—Examination of the blood showed: hemoglobin, 85 per 
white cells, 6,800; red cells, 3,400,000; polymorphonuclears, 80 per cent; 


( 
— 
iaTgee 


3. Sosman, Merril C.: Xanthomatosis: Report of Three Cases Treated with 
Roentgen Rays, Am. J. Roentgenol. 23:581 (June) 1930. 
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mononuclears, 10 per cent, and lymphocytes, 10 per cent. There were no abnormal 
cells. The Wassermann test of the blood gave negative results. The cholesterol 
content of the blood was 147 mg. per hundred cubic centimeters. 

Urinalysis showed a specific gravity of 1.024; the intake of water was limited 
to 2,000 cc. a day, and the output of urine was 800 cc. per day. Microscopic and 
chemical examinations gave negative results. Bence-Jones bodies were not found. 

The roentgenogram of the skull taken by Dr. Lester Smith (fig. 1) on 
November 25 showed a round white area in the right frontal bone, about the size 
of a silver dollar, which appeared to be due to absorption of bone. Around the 
margin there was evidence of bone regeneration. The appearance was thought to 
be due to melanoma, a malignant condition or syphilis. Roentgenograms of the 
long bones and the pelvic bones did not show any lesions or defects. 











Fig. 1—Roentgenogram taken on Nov. 27, 1928, showing defect in the right 
frontal bone. No treatment had been given. 


Course.—The child was given large doses of potassium iodide for three months; 
he was then given six injections of neoarsphenamine. The Wassermann reaction 


of the blood remained negative, and the swelling over the forehead became some- 
what larger than before treatment was begun. Therefore, this form of treat- 


ment was abandoned. 

In December, the patient was seen by Dr. J. C. Bloodgood, who suggested that 
the swelling might be a hemangioma arising from the dura. Treatment with 
radium was advised. 

Radium was applied to the region on the right frontal bone by Dr. W. H. 
Kennedy, who in December, 1928, gave the patient a dosage of 400 radium hours 
in a series consisting of four treatments; this was followed by another series of 
treatments in January, 1929, in which the dosage was the same. He then received 
a dosage of 800 radium hours, covering the period from January to and including 





METTEL—X ANTHOMATOSIS 











Fig. 2.—Roentgenogram taken on April 8, 1930, showing defect in right frontal 
bone, with evidence of regeneration after the application of 1,200 radium hours of 
treatment. A new area developing in parietal and occipital bones is also shown. 














Fig. 3.—Roentgenogram taken on April 29, 1930, showing increase in 


and size of defects in the parietal and occipital bones. No treatment had bee: 
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Fig. 4—Roentgenogram taken on May 8, 1930, showing defects in bones; 


anterior view of skull. 








Fig. 5.—Roentgenogram taken on May 8, showing defects of the bones; antero- 
superior view of skull. 
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December, 1929. The treatments were given at intervals of thirty days, with the 
exception of June, when the patient failed to report for treatment on account of 
other illness. 

Second Examination.—On April 1, 1930, the patient was again examined. The 
lesion of the frontal bone had almost disappeared clinically. The roentgenogram 
of the skull showed marked regeneration of bone (fig. 2). However, in February, 
1930, a new area similar to the first developed at the juncture of the left parietal 
and occipital bones. This area was somewhat tender and had a diameter about 
the size of that of a half dollar. A roentgenogram taken on April 1 showed a 
considerable number of new defects of the bones in the wall of the skull varying 
in size from little more than 1 cm. to about 10 cm. in greatest diameter. In parts 
the edges of these defects of the bone were rather sharply demarcated; in other 
parts they were rather motheaten in appearance. The largest defect was located 
in the left posterior parietal region just above the occipital bone. A defect was 
found in the right frontal bone, which was probably the same defect described in 
November, 1928. From the roentgenograms it was seen that there was a marked 
increase in the number and size of the lesions since the last report. The lesions 
of the bones seemed to involve the membranous bones exclusively. There was a 
considerable lack of bony detail in the superior portion of the greater wing of the 
right sphenoid, making the outlines of the superior orbital fissure vague and 
indistinct. The sella turcica and the adjoining bony parts did not appear abnormal. 
Roentgenograms showed the long bones and the chest to be normal. 

Unfortunately the progress of the boy could not be followed as he moved from 
the city in July, 1930. A communication on Oct. 5, 1930, stated that no new 
lesions had appeared, and that the old area near the parieto-occipital region was 
gradually disappearing. 

COMMENT 


This case is presented as one of xanthomatosis because of the benign 
character, the membranous defects in the bones of the skull, the 
response to radium therapy and the tendency to spontaneous remission. 
The case resembled one of the clinical entities described by Rowland 
and others. There were no findings indicative of diabetes insipidus; 
there was no increase in blood cholesterol or visible exophthalmos 
as shown by the indistinct outline or early destruction of the orbital 
fissure. This case is to be followed for further observation. 


614 Hume Mansur Building. 





LUPUS ERYTHEMATOSUS DISSEMINATUS ACUTUS 
IN A JUVENILE * 


COLIN C. STEWART, Jr, M.D. 
Fellow in Pediatrics, the Mayo Foundation 
AND 
WILLIAM H. GOECKERMAN, M.D. 


ROCHESTER, MINN. 


Lupus erythematosus in its usual discoid form seldom affects general 
health and is of interest chiefly to dermatologists. However, the acute 
disseminated form, first described in 1872 by Kaposi,’ presents out- 
standing systemic symptoms, and therefore deserves the consideration of 
internists and pediatricians. For the purpose of calling attention to the 
possibility of the occurrence of this type in childhood, we are presenting 
a single case. 

REPORT OF A CASE 


A girl, aged 14, was brought to the Mayo Clinic because of generalized erup- 
tion. She had had typhoid fever and pneumonia at the age of 5 years; the tonsils 


and adenoids had been removed three years later. There was no history of exposure 
to tuberculosis. Lupus erythematosus had appeared on the face at the age of 
5 years and had gradually extended. Five months before admission, an enlarged 
right cervical lymph node was removed. Two months later, the lesions of the skin 
became disseminated, and she felt less well than usual. Treatment with ultraviolet 
irradiation and the application of carbon dioxide snow and radium were without 
benefit. 

When the patient was examined at the clinic three months later, the lupus 
erythematosus was greatly disseminated, with many patches on the trunk and upper 
extremities. The palms and soles were involved, as were the buccal mucosa and 
the tongue. The cervical lymph nodes were enlarged; the tonsils had been entirely 
removed. The temperature was 99.6 F. 

A roentgenogram of the thorax showed nothing abnormal. A test with tuber- 
culin was not made because of the unfavorable effects occasionally obtained in 
such cases from the administration of even minute amounts of tuberculin.? Mild 
anemia was present; the erythrocytes numbered 3,500,000 for each cubic millimeter 
of blood, and the leukocytes 4,000, with slight relative lymphocytosis; the hemo- 
globin was 63 per cent (Dare). The urine was normal. 


* Submitted for publication, Jan. 31, 1931. 

*From the Section on Dermatology and Syphilology, the Mayo Clinic. 

1. Kaposi, M. K.: Neue Beitrage zur Kenntnis des Lupus erythematosus, 
Arch. f. Dermat. u. Syph. 4:36, 1872. 

2. Ravogli, A.: Lupus Erythematosus Diffusus Unfortunately Treated with 
Tuberculin, J. Cutan. Dis. 33:266 (April) 1915. 
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After a few days of observation the patient was allowed to return home. Gen- 
eral hygienic measures and tonics were advised, and she was urged to avoid direct 
sunlight, as this might aggravate the eruption.” Dr. W. J. Stech gave us further 
information concerning the course of the disease. He saw the patient, critically 
ill, two months after she left the clinic; she died two days later. Dr. Stech’s 
diagnosis was acute miliary tuberculosis. Necropsy was not performed. 


REVIEW OF THE LITERATURE 


The true incidence of this rare disease can only be conjectured, for 
the protean character of its manifestations often makes diagnosis diffi- 
cult, if not impossible. However, the acute disseminated form must be 
extremely uncommon during childhood, by which we mean before the 
fifteenth birthday. There were six girls and one boy in the series of 
seventy-one cases of lupus erythematosus reported by Sequeira and 
Balean * in 1902. However, they had not seen the severe form of the 
disease described by Kaposi. In 1907, Galewsky ° listed twenty-nine 
additional cases occurring in patients aged less than 15 years. He felt 
that in most of these children the disease was comparatively mild; in 
only one instance in which the eruption spread to the hands and feet, did 
the condition spread beyond the face and head. Several other cases of 
lupus erythematosus occurring in children and involving the extremities, 
are on record, such as those of Adamson,® Boeck’ (three cases), 
Cummer and LaRocco,’ Stowers * and others. In none of these cases 
were there genera! symptoms nor was the disease acute. Again, some 
cases have been presented before dermatologic associations in which all of 
the members present did not concur in the diagnosis. Finally, it is 
doubtful whether all cases classified in the older literature as lupus 
erythematosus would be so diagnosed today, as further experience has 
modified earlier conceptions of the disease. A search of the literature 
has brought to light only four cases that unequivocably belong in th 
group of acute disseminated lupus erythematosus occurring in childhoox 
Concerning two additional cases there is less certainty. The histories of 
the six cases are summarized in the following paragraphs. 


e 
] 
i. 


3. Goeckerman, W. H.: Lupus Erythematosus as a Systemic Disease, ] 
M. A. 80:542 (Feb. 24) 1923. 

4. Sequeira, J. H., and Balean, H.: Lupus Erythematosus: a Clinical Stud 
Seventy-One Cases, Brit. J. Dermat. 14:367 (Oct.) 1902. 

5. Galewsky: Ueber Lupus erythematodes im Kindesalter, Arch. f. Dermat. 
u. Syph. 84:193, 1907. 

6. Adamson: Lupus Erythematosus, Brit. J. Dermat. 15:287 (Aug.) 1903. 

7. Boeck, Casar: Die Exantheme der Tuberculose, Arch. f. Dermat. u. Syph 
42:71 and 363, 1898. 

8. Cummer, C. L., and LaRocco, C. G.: Lupus Erythematosus, Arch. Dermat. 
& Syph. 18:949 (Dec.) 1928. 

9. Stowers, J. H.: Lupus Erythematosus in a Child, Brit. J. Dermat. 20:236 
(July) 1892. 
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In 1892, Hardaway *° reported an acute case of lupus erythematosus 
in a girl, aged 14 years. The grandmother, a brother and a sister had 
died of tuberculosis. When first observed, the patient had a facial erup- 
tion that had appeared suddenly a short time before. Two weeks later 
fever developed, and the erythematous areas were more pronounced and 
had assumed the characteristic appearance of a butterfly-patch. The 
temperature reached 105 F., and the patient seemed critically ill. The 
eruption spread to the chin, forehead and thorax, and there was abdomi- 
nal pain. Death occurred with symptoms of general septic infection a 
month after she was first seen. 

In 1926, Siemens *! reported the case of a boy, who was 12 years of 
age when first observed; he had had the disease for seventeen months. 
The onset was acute ; the condition started from a burn on the cheek and 
spread to the scalp, trunk and extremities. The patient was poorly nour- 
ished, and had a low fever. A green-producing streptococcus was found 
in the urine, and the hemolytic streptococcus was isolated from the blood. 
The temperature soon dropped to normal; he began to gain weight, and 
the eruption subsided, leaving atrophic scars that later became the seat of 
chronic lupus erythematosus of the face and hands. 

In 1926, Sundt ** recorded the case of a girl who had had the disease 
for six years. After repeated exacerbations and remissions, she died 
at the age of 12 years. 

In 1930, Fox +8 observed a girl, aged 8 years and 6 months, with high 
fever and considerable prostration. The lesions of the skin were typical 
of disseminated lupus erythematosus, but were limited to the face. 

In 1917, Brown ** observed a boy, aged 11 years, who had a severe 
illness with certain general and dermatologic features strongly sugges- 
tive of acute lupus erythematosus. Starting with inflamed ears, at first 
thought to be the result of frostbite, the process soon spread to the cheeks 
and nose, and abdominal pain and vomiting developed. Within a month 
the eruption had appeared on the fingers and toes, and the temperature 
was 103 F. with periods of delirium. After three weeks without much 
change, pneumonia developed, and the patient died. 


10. Hardaway, W. A.: A Second Case of Lupus Erythematosus with Fatal 
Complications, J. Cutan. Dis. 10:268 (July) 1892. 

11. Siemens, H. W.: Zur Klinik und Aetiologie des Lupus erythematodes 
acutus, Miinchen. med. Wchnschr. 72:1023 (June 19) 1926. 

12. Sundt, H.: Lupus Erythematosus with Acute Exacerbation and Appearance 
of Erysipelas and Phlegmon Capitis Followed by Death with Negative Postmortem 
Findings as Regards Tuberculosis, Brit. J. Dermat. 38:273 (July) 1926. 

13. Fox, H.: Diseases of the Skin in Infancy and Childhood, Clinical Pediatrics, 
New York, D. Appleton & Company, 1930, vol. 16. 

14. Brown, G. A.: A Case of Acute Erythematous Lupus, New York M. J. 
106:931 (Nov. 17) 1917. 
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Is In 1920, Low, Logan and Rutherford ** recorded the case of a girl 
d who died four and a half years after the initial symptoms were noted. 
~ lf we interpret the report correctly, she was 12 or 13 years of age at 
T the time of onset, and 17 when she died. However, this passage is 
d ambiguous, and possibly the lupus erythematosus first appeared when 
e she was 17 years of age, in which case she would be beyond our age 
e group. This patient recovered completely from three attacks, two of 
- which were moderately acute, with fever, pain in the legs and the appear- 
a ance of erythematous patches on the extremities as well as on the face. 
The fourth attack proved fatal. At necropsy, tuberculosis of the medi- 
f astinal and mesenteric lymph nodes and evidence of nontuberculous peri- 
3. carditis and pleurisy were found. Nonhemolytic streptococcus was 
d recovered from the heart’s blood. Diphtheria of the larynx was con- 
- sidered by the authors to have been a terminal event. 
d 
. COMMENT 
| The etiology of lupus erythematosus is obscure. Evidence support- 
f ing the hypothesis that lymphatic tuberculosis may be a fundamental 
predisposing cause of the acute disseminated form has been presented pa 
E elsewhere.? The case of Low, Logan and Rutherford fits in with this 
{ view. Our patient probably died of tuberculosis, and there were three 
deaths from this disease in the family of Hardaway’s patient. It has 
i been objected that in a few postmortem examinations careful search has 
: failed to reveal a tuberculous lesion. In this connection it is of interest 
that Keefer and Felty,?* by inoculation into animals, were able to demon- 
’ strate the bacillus of tuberculosis in a lymph node removed surgically 
. from the axilla of one of their patients, though at necropsy tuberculous 
t lesions could not be found. However, there is no conclusive evidence 
' that lupus erythematosus is due to tuberculosis. Several authors have 
, considered septic infection a possible factor in the production of this 
condition. There was evidence of streptococcic infection in Siemens’ 


and in Low, Logan and Rutherford’s cases. 





The symptoms are diverse, and the onset can be insidious or abrupt. 
Lack of endurance may be noted for years before the lesion of the skin 
appears. However, in young patients particularly, the disease may 
develop as an extension of chronic localized lupus erythematosus, as in 
our case. Scholtz 1’ held that it is then not true acute disseminated lupus 












15. Low, R. C.; Logan, W. R., and Rutherford, A.: A Fatal Case of Lupus 
Erythematosus with Autopsy, Brit. J. Dermat. 32:253 (Aug.-Sept.) 1920. 

16. Keefer, C. S., and Felty, A. R.: Acute Disseminated Lupus Erythematosus 
with Report of Three Fatal Cases, Bull. Johns Hopkins Hosp. 35:294 (Sept.) H 
1924, 

17. Scholtz, M.: Lupus Erythematosus Acutus Disseminatus Hemorrhagicus, 

Arch. Dermat. & Syph. 6:466 (Oct.) 1922. 
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erythematosus and should be classified separately. The picture is essen- 
tially the same, however, and other authorities do not make this dis- 


tinction. 

There may be moderate or high fever for long periods or sharp 
hyperpyrexial attacks. General malaise and pains in the joints are 
present asa rule. At times, the degree of prostration, in addition to the 
fever, may cause confusion with pneumonia, pyemia, rheumatism, 
typhoid fever or malignant endocarditis. Another possibility of error 
lies in interpreting the sometimes conspicuous abdominal symptoms as 
being due to a surgical condition, such as chronic cholecystitis, peptic 
ulcer or appendicitis. 

Examination of the patient may be of little aid. Enlargement of the 
palpable lymph nodes is common; it was noted in our case. The spleen 
can sometimes be felt. Albuminuria is common, but it was not observed 
in our case. Leukopenia is usual and may be extreme. The nonspecific 
nature of the systemic condition gives additional diagnostic significance 
to a careful study of the skin; however, this also may be misleading, 
since several diseases of the skin can be closely simulated. Confusion is 
most likely to occur if the general symptoms are slight. Pellagra, 
erythema multiforme, dermatitis venenata and eczema must be differen- 
tiated. One form, the erysipelas perstans faciei of Kaposi, somewhat 
resembles facial erysipelas. 

The typical lesions are acutely inflamed, reddish to purplish patches 
with indistinct borders. There is little scaling, but dirty, crusting vesicles 
and bullae may form. They are more superficial and more numerous 
than the chronic lesions of discoid lupus erythematosus. In contrast to 
the latter form, which is usually confined to the face, ears and scalp, 
these patches are found also on the neck, thorax, hands and fingers, and 
sometimes elsewhere on the body. Involvement of the buccal mucous 
membrane is fairly common in the acute form of the disease and rare in 
the chronic form. 

The prognosis is grave, and treatment is disappointing in proportion 
to the acuteness of the disease. Patients with acute lupus erythematosus 
are so frequently intolerant to the intravenous administration of colloidal 
gold,'® which has given good results in the chronic form, that it is 
seldom used. Striking symptomatic improvement has been induced by 
roentgen treatment of the lymph nodes.* Some benefit is derived from 
general hygienic and supportive measures. However, in spite of any- 
thing that can be done, cases of the most acute form of the disease often 
terminate fatally within from a year to several years. 


18. Goeckerman, W. H.: Krysolgan in Treatment of Lupus Erythematosus: 
Report of Twenty-Eight Cases, Ann. Int. Med. 2:428 (Nov.) 1928. 





MILIARY TUBERCULOSIS WITH PURPURA IN 
INFANCY * 


MENNO S. GAEDE, 
AND 
JOHN O. VAUGHN, 


LOS ANGELES 


Purpuric manifestations associated with tuberculosis in adults have 
frequently been described, but they occur so infrequently in infants that 
the following case is worthy of report. 


REPORT OF A CASE 


History.—N., a Japanese girl, aged 60 days, entered the hospital on July 23, 
1930, with the complaint of progressive abdominal enlargement, which had been 
noted for two weeks, and vomiting for the previous five days. The patient was 
breast fed, and the birth and history were not unusual. Three older sisters and 
the mother were in good health; the father had had fever and cough for the 
preceding six months, but he said that he did not have tuberculosis. 

Physical Examination.—The infant was acutely ill and was not weighed. Nutri- 
tion and development were normal. The rectal temperature was 101.4 F. The 
respirations were embarrassed, rapid, short and grunting. The abdomen was tym- 
panitic and moderately distended. The ear-drums were lusterless, bulging and 
slightly reddened, and a slightly bloody mucopurulent nasal discharge was present. 
The pharynx was injected, and considerable mucus was present. Harsh breath 
sounds were heard in the left axilla and coarse and crepitant rales were present 
at the bases of both lungs anteriorly; otherwise examination of the heart’ and 
lungs showed nothing unusual. The liver seemed normal; the spleen was barely 
palpable. The stool showed a few faint streaks of blood. 

Clinical Course After examination, the left ear-drum was incised, and a drop 
of pus was obtained, which was followed by free bleeding that did not cease. On 
the site of the intradermal tuberculin test which had been applied on admission, 
an ecchymosis several millimeters in diameter appeared. Soon afterward, bleeding 
began from a slight abrasion on the left thumb occasioned by trimming the nail 
with scissors, and a few scattered petechiae appeared in the skin of the abdomen. 
The Rumpel-Leede phenomenon (tourniquet test) gave markedly positive results. 
Bleeding continued from the ear canal and the thumb; control was attempted by 
the intramuscular injection of 10 cc. of whole blood and 2 cc. of thromboplastin, 
in addition to local dressings moistened in a solution of epinephrine. Bleeding 
finally ceased when 180 cc. of the mother’s whole blood was injected intravenously. 
The general condition was improved, and the patient passed an uneventful night 
without further hemorrhage; nevertheless, she died suddenly and unexpectedly 
nineteen hours after admission to the hospital. 


* Submitted for publication, Feb. 10, 1931. 
* From the Children’s Hospital. 
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Laboratory Data.—Examination of the blood before transfusion showed 47 per 
cent hemoglobin (Dare) and 3,010,000 red blood cells. The leukocytes numbered 
20,250; a differential count showed: polymorphonuclears, 85 per cent; mononu- 
clears, 11 per cent; basophils, 1 per cent; Tiirck’s irritation forms, 1 per cent, and 
unclassified, 2 per cent (100 cells were counted). The stained erythrocytes showed 
achromia, anisocytosis and poikilocytosis. Blood platelets were estimated by the 
method of Fonio as 79,000 per cubic millimeter. No urine was obtained for exam- 
ination. Bleeding time was indefinitely prolonged; coagulation time was not esti- 
mated. 

Autopsy.—The postmortem examination was performed by Dr. C. M. Hyland 
three hours after death. Numerous miliary tubercles were found throughout both 
lungs and in the liver, spleen and lesser omentum. A few miliary tubercles were 
present in each kidney. The lower lobe of the left lung was the seat of a diffuse 
tuberculous bronchopneumonia, and the lymph nodes at both pulmonary hili were 
enlarged and caseous. The pleural and peritoneal cavities contained a few ounces 


of clear straw-colored fluid. 

The other viscera and the meninges were normal. A pathologic diagnosis of 
generalized miliary tuberculosis and tuberculous bronchopneumonia was made. 

Roentgenograms of the lungs taken after death showed miliary tuberculosis. 
Roentgen examination of the long bones gave negative results. 

Clinical examination of the father of the patient has revealed moderately 
advanced pulmonary tuberculosis. The mother was clinically well; the three older 
sisters, however, aged 5, 3 and 2 years, respectively, had tuberculosis of the media- 
stinal glands and were under observation at the time of writing. 


REVIEW OF LITERATURE 


Purpura and hemorrhagic diathesis in association with tuberculosis 
have been described frequently in adults and older children, but we have 
not found a record of this disorder in early infancy. Standard text- 
books and systems of medicine make brief reference to the association 
of purpura and tuberculosis and regard the purpura as secondary to 
toxemia. Bauch? described three instances of purpuric diathesis in 
adults with chronic pulmonary tuberculosis, and suggested that tubercle 
bacilli or their toxins may act as an irritant to the endothelium of the 
cutaneous vessels, or that degenerative changes of a hyaline or amyloid 
nature may occur in the vessel. Garin? stated his opinion that hemor- 
rhagic purpura is frequently secondary to tuberculosis and reported 
twenty-six cases in adults to sustain his view. Apfel * described purpura 
as secondary to a great variety of acute and chronic disorders, but he 
did not mention tuberculosis as a cause. Pratsicas * reported three cases 


1. Bauch, S.: Three Cases of Purpura Hemorrhagica in Chronic Tubercu- 
losis, Arch. Int. Med. 17:444, 1916. 

2. Garin, G.: Hemorrhagic Purpura and Tuberculosis, Riforma med. 36:952 
(Oct.) 1920; abstr., J. A. M. A. 76:276 (Jan. 22) 1921. 

3. Apfel, H:: Purpura Complicating Other Diseases; Its Clinical Signifi- 
cance, Arch. Pediat. 38:603 (Sept.) 1921. 

4. Pratsicas, A.: Les rapports de la tuberculose granulique avec le purpura 
hémorragique, Rev. de la tuberculose 5:642 (Oct.) 1924. 
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of pulmonary tuberculosis in adults proved at autopsy and associated 
with well defined hemorrhagic symptoms. He felt that in two of these 
patients the cutaneous hemorrhages were embolic, and that in the third 
they were due to miliary tuberculosis. That toxins of tuberculosis have 
some relationship to blood platelets has been demonstrated repeatedly, 
and Bannerman * found that in adults with active pulmonary tubercu- 
losis, platelets are generally present in excessive numbers, and, broadly 
speaking, thrombocytosis is greater in proportion to the severity of the 
clinical condition. Schlack® described fluctuation in the blood platelet 
count, following tests with tuberculin in tuberculous children. He stated 
that this procedure may be useful in diagnosis, since the number of blood 
platelets decreases following the injection of tuberculin in active tuber- 
culosis ; in patients with arrested cases or in nontuberculous children, the 
count remains unchanged or is slightly increased. Carnot’ and his 
associates reported a case of fatal acute tuberculous pneumonia and 
tuberculous meningitis in a man, aged 40, which was preceded a few 
days by rheumatoid purpura; they found few similar cases; they stated, 
however, that purpura occurring during the course of tuberculosis is 
common. Miliary tuberculosis in infants has been described by Grant ® 
and Gilkey. The former reported two cases of miliary tuberculosis in 
premature infants aged 51 and 60 days, in whom purpura was not noted. 
Grant stated that miliary tuberculosis is rare in children less than 2 
months of age, and that it is unusual in premature infants. Gilkey 
reported a case of miliary tuberculosis in an infant 28 days of age, 
proved at autopsy ; there was no purpura. A review was made by Mer- 
ritt,’° of tuberculosis found at autopsy performed on infants less than 
1 year of age, in the Harriet Lane Home of Johns Hopkins Hospital 
from 1915 to 1928. Only five infants under 4 months of age were 
found to have miliary tuberculosis; two of the cases were reported by 
Grant ;* the other three infants were 314, 334 and 334 months, respec- 
tively. Merritt did not find purpura in autopsies on seventy-five infants 


5. Bannerman, R. G.: Blood Platelet Counts in Pulmonary Tuberculosis, 
Lancet 2:593 (Sept. 20) 1924. 

6. Schlack, H.: Zur Verwendbarkeit der Blutplittchenkurve nach Tuberkulin- 
probe fiir die Aktivitatsdiagnose, Monatschr. f. Kinderh. 33:504, 1926. 

7. Carnot, P.; Libert, E., and Bariety, M.: Rheumatoid Purpura Preceding 
Tuberculosis, Bull. et mém. Soc. méd. d. hép. de Paris 50:695 (April 30) 1926; 
abstr., J. A. M. A. 87:65 (July 3) 1926. 

8. Grant, J. H. B.: Miliary Tuberculosis in Premature Children, Am. J. Dis. 
Child. 32:407 (Sept.) 1926. 

9. Gilkey, H. M.: Miliary Tuberculosis in an Infant 28 Days of Age, Arch. 
Pediat. 42:600 (Sept.) 1925. 

10. Merritt, K.: Tuberculosis in Infants Under One Year of Age, Am. J. Dis. 
Child. 38:526 (Sept.) 1929. 
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less than 1 year of age with tuberculosis. Villa** described hemor- 
rhages into the skin that first appeared five days before the death of a 
man 38 years.of age. Autopsy revealed, in addition, hemorrhage in the 
mucous membranes in the abdominal and pleural cavities and in the 
viscera, associated with general miliary tuberculosis. Bergmann * cited 
a case of advanced pulmonary tuberculosis with hemorrhagic diathesis 
in a woman, aged 26. The blood platelet count was normal, and there 
was a moderate secondary anemia. The bleeding time was increased, 
though coagulation was normal. Bergmann explained the secondary 
purpura as the effect of toxins on the capillary walls and blood-forming 
organs. Cuomo ™ described two cases of Werlhof’s disease in tubercu- 
lous children, aged 4 and 7 years, and he regarded tuberculosis as a 
prominent cause of purpura. Alfaro ‘* described hemorrhagic diathesis 
in a child, aged 12 years, who died, presumably of tuberculosis, seven 
months following the second attack of purpura. 


COMMENT 


Sufficient evidence has been cited to show that tuberculosis bears a 
definite relationship to purpuric symptoms, especially in adults and older 
children. Miliary tuberculosis alone is somewhat unusual at the age of 
60 days and must rarely be associated with purpura at this age. Ful- 
minating purpura secondary to many acute infectious processes has 
frequently been described; it occurs especially in exanthemas and in 
meningococcic septicemia. The purpura usually described as secondary 
to tuberculosis is rarely fulminating and is nearly always a terminal 
event. Various theories are advanced as to the etiology of this type of 
purpura. It has been suspected that tubercle bacilli may act as emboli 
or may liberate toxins that damage vessel walls and blood-forming 
organs. The work of Schlack, which revealed a decrease in the number 
of blood platelets in tuberculous children following the tuberculin 
test, raises the question of the possibility that this process aggravated 
the bleeding tendency in our patient, since the bleeding first became 
pronounced about one hour following the routine diagnostic test with 
tuberculin. 

The clinical picture reported was that of fulminating hemorrhagic 
purpura, and on one examination made by an experienced technician the 


11. Villa, L.: Orientamenti per lo studio della porpore secondarii tubercolari, 
Riv. di pat. e clin. d. tuberc. 2:241 (April 30) 1928. 

12. Bergmann, H.: Lungentuberkulose und hamorrhagische Diathese, Ztschr. 
f. Tuberk. 55:42, 1929. 

13. Cuomo, G.: Su due casi di morbo di Werlhof in bambini tuberculotici, 
Pediatria 38:222 (Feb. 15) 1930. 
14. Alfaro, G. A.: Arch. latino-am. de pediat. 20:690 (Nov.) 1930. 
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platelet count was below normal. No relief from bleeding was obtained 
until an intravenous transfusion of blood was given. Roentgen exami- 
nation was not made until after death, and tuberculosis as a primary 
factor was unsuspected during life. 


SUMMARY 


nN an 
infant aged 2 months, in whom generalized miliary tuberculosis was 
found at necropsy, is described. 


1. A case of purpura hemorrhagica of the fulminating type in 


2. The rare occurrence of this disorder in early infancy is contrasted 


with the more numerous descriptions of purpuric symptoms in tuber- 
culous adults and older children. 





Progress in Pediatrics 


THE AMERICAN ACADEMY OF PEDIATRICS 


ITS AIM AND ITS SCOPE * 


ISAAC A. ABT, M.D. 
CHICAGO 


The reason for the existence of medical societies and organizations is 
too obvious to require explanation or defense. The prime object of 
medical organization is the dissemination of medical knowledge. New 
discoveries and new methods are announced at society meetings, and are 
unselfishly given to the whole profession for the benefit of the public. 
Medical organizations also promote professional friendships, and main- 
tain the dignity and the honor of the calling. These organizations also 
stimulate the desire to contribute to human knowledge through clinical 
and scientific investigation. The mutual benefits and advantages of 
organizations are apparent in every department of human activity. 

This is a memorable day in the history of American pediatrics. The 
founding of this Academy will have a far-reaching significance in devel- 
oping the scope and field of pediatrics and, I hope, a beneficent influence 
on the life and health of those patients whom the pediatricians will 
reach. 

It is fitting that we should pause a moment to commemorate the 
names of the heroes of American pediatrics. We recall with pride the 
wisdom of the founders of modern pediatrics in America. Abram 
Jacobi, J. Lewis Smith, Samuel Adams, Frederic Forchheimer, Thomas 
Morgan Rotch, L. Emmett Holt, Joseph O’Dwyer, Henry Koplik, 
William Booker, William Osler and many others who have rendered 
pioneer service have made it possible for us to reap the harvest that 
they have sown, and to enjoy the fruits of their labor. Only a brief time 
has elapsed since their activities have ceased; nevertheless, the changes 
in the realm of pediatrics have been stupendous. Today, there are 
thousands of pediatric specialists in America; nearly every community 
is well supplied. A quarter of a century ago there were only a handful. 
A half a century ago there were scarcely any pediatric specialists. So in 
every conceivable way this branch of medicine has increased in scientific 
attainment and in practical application. I wish to take this occasion to 
offer my congratulations to that group who had the vision and the 


* President’s address, read before the American Academy of Pediatrics, 
Philadelphia, June 12, 1931. 
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courage to found this organization and to launch it successfully into the 
first era of its life and hope. 

The founders of the organization have realized that there was no 
need for another scientific pediatric society. Something of outstanding 
value must come from this new organization, if it is to fulfil its purpose. 
We should not duplicate the work of other organizations. But it has 
been our desire to build an association so that every qualified pedia- 
trician could seek membership and identify himself with its high ideals 
and aspirations. We must perfect our department of medicine where 


imperfections exist. We should cooperate with our colleagues and those 
who are in closely allied branches of science pertaining to child life. It 
should be our aim to discover neglected problems and, so far as is in our 
power, to correct evils and to introduce reforms. 

The American Academy of Pediatrics must always strive to be an 


organization of high ideals and noble purposes. Is it hoping for some- 
thing unattainable to express the wish that in this organization there 
shall never exist political intrigue and selfish aspirations for power and 
control? Is it possible to hope that in America an association of this 
kind may live and prosper, and that the high honors may be bestowed on 
those who have deservedly merited them and in whose keeping the 
organization will be a sacred honor and a trust? 

If the American Academy of Pediatrics will ultimately succeed and 
fulfil the hopes of its founders, it must have at all times the unstinted 
respect and confidence of the entire medical profession and the enthusi- 
astic support of the pediatrician as well as the confidence and respect 
of the public at large. It should avoid the odium that comes from 
partisan or selfish politics. It should, however, courageously defend its 
medical prerogatives and the rights of the sick and the oppressed, pro- 
mote development of child health and demand the highest professional 
standards of morality and education among its members. No organiza- 
tion should be better fitted to be the voice of child health and protection 
than the association of qualified and accredited pediatricians of 
America. 

I think that I express the opinion of the practitioners of this country 
when I say that the medical profession should be spared from further 
legislative or restrictive measures. We already have our narcotic acts, 
prohibition legislation, rules and regulations for quarantine and endless 
laws to control us in the conduct of our professional activities. We do 
not need more. Nor should the medical profession be further standard- 
ized or rubber-stamped. An educated profession will render efficient 
service if permitted to exercise its skill and individuality. 

On the other hand, the Academy is interested in establishing qualifi- 
cations for pediatric practice and eventually in giving an answer to the 
question: Who shall be considered a pediatrician? Is it right to permit 
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any physician to declare himself a specialist in pediatrics on his own 
determination, without special preparation? I think that the time is 
past when a young man, after a few weeks’ attendance in a clinic, at 
home or abroad, may return to his native town or city and declare him- 
self a specialist. The public has a right to know who has been especially 
trained and prepared for pediatric practice. Indeed, there is a wide- 
spread feeling that if doctors themselves do not regulate specialization, 
the state eventually will. It is the mistake of the medical profession too 
frequently that they lack the vision to regulate their own practice and 
conduct their own affairs in such a way as to meet the growing demands 
of public opinion. In the end, obnoxious or irritating legislation is 
threatened or enacted which could have been anticipated or avoided by 
the wise and tactful diplomacy of the doctors themselves. 

A specialist in pediatrics is or should be one who has had opportunity 
for superior training and extensive, well directed clinical experience. 
To this end it will be necessary eventually for this Academy to supervise 
or at least vitally to interest itself in the undergraduate and postgraduate 
instruction of prospective pediatricians, and also to exert a regulatory 
influence over children’s hospitals and general hospitals that undertake 
to train pediatric interns. As an organization, we should stand ready 
to assist and lead in public health measures, in social reforms and in 
hospital and in educational administration as they affect the welfare of 
childhood. This society will not only be interested in the training of 
specialists, but in the education of general practitioners. The health and 
well-being of most of the children of the nation depend now, and prob- 
ably always will in the future, on the service of the general practitioner. 
Therefore, his opportunities for acquiring adequate pediatric training 
are of the most far-reaching importance, and his preparation for practice 
should be constantly one of the objectives of this society. Possibly in 
the future only those will be admitted into the ranks of the pediatric 
specialty who have served in an accredited children’s hospital, and who 
by reason of their qualifications may be elected to Fellowship in the 
American Academy of Pediatrics. 

In very recent times, organizations have attempted to determine the 
fitness of physicians to qualify as specialists. This has been accom- 
plished by the American Board of Otolaryngology, by which a searching 
investigation is made of each candidate. This board feels that the ranks 
of this specialty will soon be composed of certified members, and that the 
otolaryngologist who has received the certificate of the society will com- 
mand the respect and confidence of his colleagues and patients. 

The American Board of Obstetrics and Gynecology was created and 
organized in September, 1930. Membership on the board is limited to 
the representatives of three national societies, and the members serve 
both as directors of the corporation and as examiners. The chief aim 
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of this board is to encourage the study, improve the practice and advance 
the cause of obstetrics and gynecology. The chief function of the board 
is to arrange, control and conduct examinations designed to test the 
qualifications of voluntary candidates for a certificate to be conferred by 
the board. The applicant’s professional and personal character, general 
training, knowledge of pathology, familiarity with the literature and 
actual experience in his chosen field must all be taken into account and 
appraised. 

In the future deliberations of our organization, it will become neces- 
sary to define the qualifications of a pediatric specialist. This will 
require the most thoughtful consideration; no ready made procedure 
should be accepted. It will be necessary to establish an entirely original 
code of entrance qualifications for election to Fellowship in the Ameri- 
can Academy of Pediatrics. 

The voice of the American Academy of Pediatrics declares that the 
pediatricians do not wish to overemphasize or to exaggerate the impor- 
tance of their department of medicine. They recognize the inter- 
dependence of every branch of medicine and also the limitations of their 
narticular specialty. They feel, however, conscious of their strength and 
their progress, as well as of the contributions to the science of medicine 
that they have made in the past, and they feel that they have a great part 
yet to play in the further evolution of pediatrics in particular and of 
medicine as a whole. In order to accomplish these high purposes, it is 
essential that the pediatricians should organize themselves into a strong 
association for the purpose of approaching and solving the problems that 
will continue to present themselves. We are uniting to form a guildlike 
association for the promotion of our common pursuits. In the medieval 
ages physicians formed themselves into guilds, because under the legal 
restrictions of the period, the doctor worked daily and hourly in 
jeopardy of life or limb. If his treatment failed of success, he was 
flogged, shorn of his possessions and made a serf or put to death. Even 
in modern times the aims, objects and high purposes of the physician 
are not always appreciated. He is frequently praised for an apparent 
successful outcome of the treatment he prescribed when he least deserves 
it, and he is just as frequently condemned and reproached when he is 
blameless. The profession as a whole is also unjustly attacked, because 
of social distress, poverty, financial depression and defects in the 
administration of health laws. But it has always been so. It was found 
necessary, when the profession of medicine began to organize during the 
period of the Renaissance, to form associations, guilds or learned 
societies. Medical organizations have played an important part in 
medical progress and in elevating standards of medical education and 
practice. 
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In 1518, Dr. Thomas Linacre, physician to Henry VII and Henry 
VIII, proposed the establishment of a College of Physicians, which was 
successfully accomplished in September of that year. He was educated 
at Oxford, but graduated at Padua. He was called the restorer of learn- 
ing in England, principally because he translated the Greek versions of 
Galen’s treatises on hygiene, therapeutics and other subjects into classical 
Latin. The Royal College of Physicians of London was the earliest of 
the British Medical Corporations, and to Linacre is given the credit of 
having elevated medicine to a professional basis in England. 

In the early quarter of the fifteenth century, highly educated ecclesi- 
astics, some of whom had been trained in medicine in the schools of 
Italy and France, practiced medicine under the control of the church. 
The practice of surgery was in the hands of laymen, of whom there were 
two classes: one, the surgeons proper, who in our day would be called 
consulting surgeons ; the other, members of the United Barber. Surgeon’s 
Company, who would correspond to the general practitioners of this day. 
They treated patients for minor ailments and slight surgical disorders 
such as would arise in a general family practice. The consulting sur- 
geons usually received their training on the battle fields, and wars were 
numerous in those days. Medicine and surgery were separate branches, 
and attempts to unite them into one college failed. In 1745, the United 
Barber Surgeon’s Company was dissolved. The Royal College of 
Surgeons was founded about 1800. 

The incorporation of the medical profession in Scotland followed 
much the same course as in England. In 1599, the Faculty of Physi- 
cians and Surgeons was established in Glasgow; the physicians founded 
the Royal College of Physicians in 1670 and the Royal College of 
Surgeons in 1778. In Ireland the Royal Colleges were formed along 
similar lines to those that had been followed in England and Scotland. 
Later than the English societies were the Société de Médecine de Lyon, 
1789, the Académie de Médicine de Paris, 1820, Gesellschaft fir 
Kinderheilkunde, 1883, and the American Pediatric Society, 1887; the 
section on Diseases of Children of the American Medical Association 
was formed in 1880. Russian pediatric societies were founded at 
Moscow in 1885. 

Thus it is apparent that medical societies have existed for centuries 
and have arisen whenever the number of physicians, favorable conditions 
and the cultural impulses warranted the formation of such associations. 

It has already been pointed out that owing to the increase in the 
number of specialties, it is desirable that some organizations should 
prescribe the preparation and training of these specialized physicians 
and define the educational attainments that they should achieve. In 
order to accomplish this purpose and for other reasons already men- 
tioned, the American Academy of Pediatrics is today holding its 
inaugural session. 
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The study of children’s hospitals will soon become an important sub- 
ject for investigation by the American Academy of Pediatrics. It is 
obvious that the well equipped and well conducted children’s hospital 
should be the training school for undergraduate and postgraduate 
students, as well ‘as for prospective specialists. Nurses trained for pri- 
vate and hospital duty, as well as those who are to teach and those who 
are to engage in children’s public health service, must receive their 
theoretical and practical instruction in children’s hospitals. 

So far as my own observations go, a children’s ward in a general hos- 
pital is not a complete success. In a report of a subcommittee of the 
Committee on Medical Care of Children to the White House Conference, 
Chairman Grulee reported that less than half of the hospitals in the 
United States have a children’s service. It was pointed out that many of 
the hospitals have no staff assigned to pediatrics. He said that there are 
available men in nearly every community capable of conducting the 
pediatric service if they are called on for this duty. 

The Reverend P. J. Mahan, Dean of Loyola Medical School, 
Chicago, speaking before the annual Congress on Medical Education, 
Licensure and Hospitals, on Feb. 18, 1931, said that, “in 80 per cent of 
the private general hospitals of this country, there is no place for a 
pediatrician. His services are not welcome, and he is given no oppor- 
tunity of offering them to the hospital.” He would go further and say 
“that, even if the pediatrician were willing to give his services free, the 
80 per cent of practitioners in the private general hospitals would not 
have him.” Reverend Mahan thinks that this omission and exclusion 
of the pediatrician from the hospital is a subject that concerns the 
medical profession at large and organized medicine in particular. Here 
is a matter that challenges our attention and demands our investigation ; 
it calls for courageous action on our part, and addresses itself to the 
high purpose of the American Academy of Pediatrics. 

When a child enters a hospital, it is entitled to the best kind of treat- 
ment, the best kind of professional care and the most thoughtful atten- 
tion that it can receive in the community in which it lives. Soon the 
public will insist on such care, and we should anticipate its demands. 


HOSPITAL STANDARDIZATION 


While we would all agree that the general standing of hospitals 
should be improved whenever and wherever possible, and that a staff 
should be maintained at its highest efficiency, nevertheless it should be 
far from the purpose of the American Academy of Pediatrics to demand 
that hospitals resemble each other like homologous twins, in form and 
feature, face and limb. There is danger of overstandardization, of 
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rubber-stamping institutions. A great hospital or university represents 
the creative thought and genius of the human beings who constitute the 
working staff. 

We must not take from them their spontaneity, their cheerfulness or 
their industry, nor should we crush their original thought. No two 
institutions can or should be exactly alike, because of the inconstant 
human factors and the variation in intellectual gifts and capacities. 

Therefore, regulations should be elastic and general, as opposed to 
being narrow and highly specialized. 

In Dr. Grulee’s report, it is recommended that a national organiza- 
tion of pediatricians be urged to make a study of the general hospitals 
of this country with the idea of developing adequate pediatric staffs, 
intern and resident services; that the same national organization should 
cooperate with the American Association of Hospital Social Service 
Workers in order that medical social service may be established in chil- 
dren’s hospitals; that pediatricians and obstetricians should together 
consider the question of the supervision of the new-born infants in hospi- 
tals; that a national organization of pediatricians take up the study of 
children’s hospitals in this country, with the idea of raising the standards 
of some and helping others to meet local conditions; that this national 
organization with other allied societies develop standards for con- 
valescent homes and urge the creation of these where they are needed. 
Furthermore, this national organization of pediatricians should study 
the subject of dispensaries for sick children and should stress the neces- 
sity for health clinics, should take a positive stand for the development 
of preventive measures against disease and infection, and should also 
cooperate with the American Dental Association to promote adequate 
attention to the care of children’s teeth in home, hospital and dispensary. 

The national society referred to is none other than the American 
Academy of Pediatrics. The White House Conference, in the name of 
society and humanity, has issued this challenge to you. Will you 
respond, or will you falter? In organizing this academy and by joining 
its ranks, every individual member and every officer has accepted and 
assumed a sacred obligation. 

We receive the message of the White House Conference with all of 
its momentous importance and seriousness, and we respond, “We shall 
not fail.” 

NURSING AND SOCIAL SERVICE 

The Pediatric Nursing Situation—The subcommittee on nursing 
reporting to the Committee on Medical Care for Children at the White 
House Conference furnishes an ample theme for the consideration of 
this organization. 

We learn among other things that the officials of registries assign 
as the most frequent reason for dissatisfaction with nurses the inability 
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of the trained nurse in the home to get along with children and her dis- 
inclination to take care of them. It was more difficult to obtain nurses 
for children from 2 to 6 years of age than for older children. 

The registries also point out that nurses show inability to cope with 
family situations and a lack of understanding of child needs. The report 
states that nurses should know more of child psychology, and that 
psychologic training should be a part of the nurse’s education. 

My own private reaction to the psychologic aspect of the nurse’s 
training is that of more value than courses in psychology is practical 
common sense. Every pediatrician of experience who will confess it 
will tell you that an untutored nursery maid is frequently more efficient, 
more sympathetic and more helpful than the most highly educated 
trained nurse, because of her normal mental adjustments and of her 
natural aptitude as opposed to an artificial one. Pediatricians reporting 
to the committee on nursing state that there is an oversupply of poorly 
prepared, and an undersupply of well prepared, nurses for the care of 
sick children. 

Personally, I am of the opinion that nurses who are well trained 
in the practical branches, and who are given a proper discipline in their 
ethical, vocational and social relation to the sick child, will be less likely 
to disappoint the physician or the parent in private duty nursing. 

The nursing situation is of great importance to the membership of 
our academy. Whether we are engaged in private or in hospital prac- 
tice, in public health work or in preventive medicine, it is obvious that 
well trained and efficient nurses will aid us in accomplishing our tasks 
and solving our problems. 

The American Academy of Pediatrics welcomes the enlightened 
cooperation of the social service workers among children, and recognizes 
the indispensable part that they may play in collecting data for medical 
records and histories, in successfully carrying on follow-up work and in 
humanizing the relationship between the home and medical institutions. 































We recognize the importance, indeed the necessity, of this branch of 
medical service, and we should do everything in our power to give the 
opportunity for adequate education and training in our hospitals and 
clinics. 









UNDERGRADUATE AND POSTGRADUATE INSTRUCTION IN 


PEDIATRICS 









The American Academy of Pediatrics is obviously interested in the 
preparation and education of the members of the medical profession 
who will in the future constitute its membership. 

The report of the subcommittee on Pediatric Education of the White 
House Conference, under the chairmanship of Borden Veeder, studied 
with minute care the teaching of pediatrics in the medical schools. Some 
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of the most important recommendations are of vital moment -in the 
deliberations and in the future plans of this organization, for the ensuing 
progress and evolution of pediatrics depends entirely on the educational 
foundations and opportunities for students and practitioners. Minimum 
teaching facilities for a medical school should be: 


(1) Fifty beds for infants and children under the control of the head of the 
department 
Ten basinettes for newly-born infants under the control of the pediatric 
department 
An outpatient clinic with ten new pediatric admissions yearly for each student 
in the senior class 
A well baby clinic for teaching normal feeding 
Affiliation with a hospital for infant’s diseases 
Laboratories for routine and research work 
Teaching of the following subjects: 
(a) Growth and development 
(b) Preventive measures, general and specific 
(c) Diseases in childhood 
A minimum of two hundred hours assigned to pediatrics in the fotr year 
course 

(9) Organization of postgraduate instruction to meet the varying needs of 
graduates. 


A study of the answers by physicians to the questionnaire received 
by the subcommittee on pediatric education of the White House Con- 
ference shows that over one half of the physicians considered that the 
instruction received concerning the normal child was inadequate. Other 
physicians thought that too little time was given to clinical pediatrics. 
Another group deplored the fact that clinical material was insufficient 
for instruction. Some complained that the subject of mental hygiene for 
children was neglected in the course of instruction. Greater educational 
opportunities should be offered in most instances to the graduates of 
medical schools in all matters that pertain to the health of the child and 
the prevention of disease. 

The hospital and the clinic should be the places where undergradu- 
ates, interns and resident physicians are trained for practice. Most 
intensive training should be given to interns and house officers by a 
competent attending staff. It is apparent that the following two factors 
are of predominant importance in pediatric teaching : an adequate hospital 
and dispensary, and inspiring, enthusiastic and well informed teachers. 
To train a higher type of men for teaching and investigative careers 
requires that the students shall have a spark of genius, a divine curiosity 
for the unknown and facilities to carry on. Such occasional types of 
students need the direction of a superior kind of medical leader who is 
able to act as an inspiration and a guide to these inquiring minds. 
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In a general way, the American Academy of Pediatrics is interested 
in fostering the opportunities for the pediatric education of under- 
graduates, interns and postgraduates, because by improving the general 
level of pediatric education we hope still further to advance the influence 
and standards of pediatric practice. 


THE SOCIALIZATION OF MEDICINE 


As we look ahead, we see clouds gathering which seem to obscure 
the visien of the physician and to threaten the dignity and security of 
his professional status. The standards of medical education have become 
more complex. The costs of medical education have become nearly pro- 
hibitive, and the whole problem presents difficulties for solution. The 
economic basis of the private practitioner is becoming insecure, and the 
control of his practice threatens to pass into other hands. Under these 
circumstances, will medicine continue to attract suitable men into its 
ranks, and will they be happy in the pursuit of their calling? 

The realinement of medical practitioners is being actively discussed 
from within and from without. From within, there is defensive and 
protective resistance. From without, there is interference on the part 
of the complex organization of hospitals, the increasing development of 
free and part pay clinics; the expansion of public health nursing, school 
nursing and factory nursing, and the development of special clinics, 
such as the prenatal, infant welfare and the school health inspection 
clinics. In the same class of external interference belongs the enactment 
of working men’s compensation laws in many states, and the increased 
activity of the health departments. In addition, the endowed foundations 
and reformers of every degree would demolish the present medical struc- 
ture and attempt to rehabilitate it on the basis of modern industrialism, 
following the precepts of modern socialization. 

It is true that we are living in a period of adjustment and transition 
and that in the rearrangement the medical profession will, if necessary, 
adapt itself to the new social order. Some of the current criticism that 
is directed against the medical profession is untrue and malicious. 
Nevertheless, as a profession, we must not be unmindful of our own 
defects and imperfections, and where they exist they should be recog- 
nized with courage and candor, and promptly remedied. 

The public health organizations have come to be powerful and useful 
factors in our modern life. It is imperative that medical leaders, the 
physicians in private as well as in hospital practice, should cooperate with 
these official groups in peace and harmony in order to discuss the health 
problems of the community and to assist in the enforcement of rules and 
regulations of public health organizations. 

It would be well if those who are intent on introducing radical 
reforms in the conduct of medical practice would remember that actual 
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diagnosis and treatment of the patient are frequently only a small portion 
of the social relief that is needed. The patient may require better 
housing, more adequate clothing, a better quality and quantity of food, 
more fuel, more hours of rest and recreation and many other things that 
are important, not only for the cure, but for the subsequent prevention 
of the patient’s distress. The social reformer insists that the sick shall 
be treated medically at a low cost. Will he at the same time supply the 
other necessities of life at a correspondingly low cost? Perhaps the 
physician’s function in the relief of the poor and needy is being over- 
emphasized and the other factors forgotten. Those who oppose the 
continuation of private medical practice say that it must soon die, and 
that medical clinics and group medicine will be substituted for the 
detached medical doctor. 

While the social reformers undoubtedly would desire to improve the 
status of the masses by diminishing the responsibility of the trained 
physician and by standardizing medicine for the masses, they would seek 
to place medical practice on a uniform level, though, @infortunately, we 
know from human experience that these are the lower levels. Any plan 
that would diminish the exercise of individual effort and superior ability 
would be detrimental to the public welfare. The socialization of medi- 
cine would discourage competition in medical practice, would deter the 
ambitious doctor from efforts in practice and original investigation, 
would create a system of rigid and arbitrary routine, and would diminish 
the individualistic effort and interest which are of physical and psychic 
importance to the patient. 

For ages physicians have given freely and unstintingly of their 
energy and skill to hospital service. No other profession in the world 
has contributed so much of itself in discharging its obligation to humanity 
and at the same time maintaining the sanctity and honor of its calling. 
Perhaps in this changing world physicians have lost, in some degree, the 
esteem and respect of their fellow-men that was accorded to their fore- 
bears. At least various charges are preferred against us. We are held 
responsible for the high cost of medical care, overspecialization, incom- 
petent specialists and practitioners and unnecessary removal of tonsils 
and extraction of teeth, and numerous other accusations are made 
against us. Any careful observer knows, however, that the moral tone 
has not deteriorated ; indeed, if anything, it has decidedly improved. It 
seems difficult for the public to appreciate the doctor’s point of view, for 
people are too frequently inconsiderate, critical and exacting. We are 
told that the patient of moderate means is not adequately provided for; 
so far as children’s hospitals throughout the country are concerned, I 
affirm that a child who occupies a bed in a children’s ward, whether he is 
a millionaire, belongs to the middle class or is a pauper, no matter what 
his race, color or creed, receives as a rule the best possible medical atten- 
tion and the most devoted care from the physician in attendance. Our 
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critics are not always just. It has recently been suggested in a sarcastic 
vein that the Hippocratic oath was antiquated and no longer carried any 
weight in modefn life. Perhaps the same might be said of all of the 
moral codes that have come down to us from ancient times, not exclud- 
ing the ten commandments. Still, they have been and remain great 
forces in the progress of civilization. Have we become so impotent, are 
we so. puerile that we will permit a misinformed outsider to insinuate 
that we should discard the main spring of our ethics and revise our 
present code of conduct to fit the transient whim of a misguided 
reformer? Who are to be the leaders of medical procedures, investiga- 
tions, rules of conduct and medical practice? Can the physicians supply 
the leaders from their own ranks, or are leaders to be recruited from 
outsiders who would make the members of the medical profession the 
victims of their antagonism, and in the end, with their unbalanced fan- 
tasies, leave matters in a chaos worse than that they found them in? If 
there are those who are avowedly organized for the purpose of making 
the medical profession yield to their will and subjugation, then it is time 
that medical men recognize the situation and defend themselves against 
attack. Physicians are moral, well intentioned men, who do not condone 
evil-doing, irregularity in practice or unfaithful service to rich or poor. 
They have a right to exist, and to practice their profession honorably and 
skilfully and according to the dictates of their conscience, and they 
should receive a just reward for their labors. 

We recognize the munificence, benevolence and high moral intentions 
of the modern philanthropic organizations. We realize that with splen- 
did endowments and large corps of workers there must be an outlet for 
the energy of the workers and for the expenditure of funds. The opera- 
tions, however, should be cooperative and constructive, and should not 
attempt to demolish the efforts and individual ideals of the members of 
an honorable calling. Not even a modern, endowed foundation may 
attempt to subjugate and then enslave the members of an intelligent pro- 
fession without calling forth just and deserved resentment. It would 
be difficult after such an indignity to enlist the demoted group in the 
noble task of preventing disease, of investigating the cause and nature 
of human ailments and of healing the sick. I would warn the American 
Academy of Pediatrics to recognize the trend of the times and the social 
and economic changes that are threatening. 

The medical profession at this time and in this period of social unrest 
should remain unified and organized for the purpose of continuing to 
give its noblest contributions to mankind and to protect the dignity and 
the honor of the ancient profession of medicine. To do this requires a 
high order of unselfish, intelligent leadership. I feel confident that the 
American Academy of Pediatrics will be a worthy representative of the 
medical profession and of the pediatricians of America. 











Pediatric Biographies 


WILLIAM MOSS 
?-1802 


JOHN RUHRAH, M.D. 
BALTIMORE 


It seems remarkable for a writer whose books were as widely dis- 
tributed as Moss’s were to be so little known. Even his place and date 
of birth are not recorded. George Armstrong of about the same period 
is another in the same class. Dr. Ernest Caulfield states that Moss 
is not in any of the ordinary biographical sources, although he has 
unearthed some contemporary references to his works, wife and sons. 
In the 1764 edition of his book, there is a footnote which states that 
he saw a cesarean section at the infirmary in Edinburgh, and he quotes 
Dr. Whytt on the cause of the infant’s breathing. 

Still said that Moss received his earliest medical education from 
Dr. Henry Bracken from whose teaching he may have been lead to 
take an interest in children. He was surgeon to the Liverpool Lying-in 
Charity in 1781; when an inoculation society was founded he offered 
his services. At this time 673 persons were immunized by this method, 
and two died. 

From Gore’s “Liverpool Directories,” one learns that Moss lived in 
the following places: 1777, 52 Duke Street; 1781, 89 Duke Street; 
1790, 10 Worltenholme Square; 1796, 10 Worltenholme Square, and 
1800, 57 Duke Street. 

The following notes concerning him are to be found in the Liverpool 
newspapers of the period: 

Gore’s “General Advertiser” for Thursday, March 11, 1802, page 3, 
column 5, has a notice under deaths: “On Saturday, after a few days’ 
illness, Mr. Wm. Moss, Surgeon, known to the medical world by his 
treatise on the management of infants.” 

In Billinge’s “Liverpool Advertiser,’ March 8, 1802, the following 
appeared: “On Saturday, March 6, 1802, after a few days illness, 
Mr. William Moss, Surgeon, known to the medical world by his treatise 
on the Management of Children.”” To which may bé added for the benefit 
of future searchers on the subject of Moss from the same periodical, 
Aug. 13, 1804: “Lately, at St. Vincent, in the 28th year of his age, 
Mr. Wm. Ferdinand Moss, son of the late Mr. Wm. Moss, Surgeon of 
this town.” “On Monday 4th inst. (April, 1814) Mrs. Moss, relict of 
the late Mr. Wm. Moss.” 
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In 1784, there appeared “A Familiar Medical Survey of Liverpool.” 
This is noted by one Albert J. Mott, Esquire, in an article “On Books 
Published in Liverpool,” printed in the “Transactions of the Historical 
Society of Lancashire and Cheshire’ (volume 8, page 113). This 
writer notes among other things that the author “mentions Burton Ale, 
and describes London porter as the most singular of malt liquors.” 
Moss’ “Liverpool Guide” is noted in 1799 and 1800. In all it went 
through five editions (Caulfield). There are some caustic comments 
on it in the Monthly Review (volumes 71 and 72) which, though inter- 
esting, are too long to quote. , 

The following editions of his book on children may be mentioned: 


Moss, William: An essay on the management and nursing of children in the 
earlier periods of infancy; and on the treatment and rule of conduct requisite 
for the mother during pregnancy and lying in. Including the diseases to 
which the mother and child are liable; with the methods of curing, and 
particularly of preventing, many of those diseases. The whole addressed as 
well to the medical faculty as to the public at large, and purposely adapted 
to a female comprehension, in a manner perfectly consistent with the delicacy 
of the sex. XXXI, 32-372 pp. 8°. London, J. Johnson, 1781. 


An essay on the management, nursing and diseases of children from the 
birth; and on the treatment and diseases of pregnant and lying-in women, 
with remarks on the domestic practice of medicine, 2d ed. To which is now 
added, the treatment and diseases of children at more advanced periods of 
childhood. XII, 472 p. 11, 8°. Egham, C. Boult, 1794. 


Praktische Abhandlung tiber die physische Erziehung, Nahrung und Krank- 
heiten neugeborner Kinder, Schwangerer und Kindbetterinnen. Nebst einem 
Zusatze tiber die Behandlung und Krankheiten 4lterer Kinder nach der 
zweyten englischen Ausgabe iibersetzt und mit eingestreuten berichtigenden 
und praktischen Bemerkungen versehen. IV, 454 pp. 16°. Leipzig, 
Giinthschen Buchhandl., 1792. 


An essay on the management and feeding of infants. 104 pp. 8°. Phila- 
delphia, B. Johnson, 1808. Reprint (abstr.) from his “An essay on the 
management and nursing (etc.),” London, 1781. 


The part of the book devoted to children contains chapters on the 
management of the new-born infant, including general care, diet, dry 
nursing, wet nursing and some of the disorders of the first days of 
life. This is followed by some thirty diseases of children and then a 
shorter section on the treatment of children at the more advanced 
periods of childhood. All of this was written for the laity, but Moss 
adds footnotes “to the Medical Reader.” 

In a general way, Moss followed the teachings of Cadogan as 
popularized by Buchan, but he had some ideas on infant feeding. He 
believed in maternal nursing and next to that wet nursing, but owing 
to the difficulty of getting good wet nurses many resorted to feeding with 
the spoon, or dry nursing as it was called. 
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When a child is healthy and strong this latter mode of dry-nursing may be 
adopted with the most propriety, and a prospect of success; but when a child is 
sickly, weak or cross tempered, it will generally be found a perplexing difficult 
business. 

Until breast milk is established, he suggested what is in common use, 
panada or pap made of bread boiled in water and sweetened with brown 


AN 


e 4-8 29 


ON THE 
MANAGEMENT, NURSING AND DISEASES 


oF 

CHILDRE N, 

FROM THE BIRTH: 
AND ON 
THE TREATMENT AND DISEASES 
or 
PREGNANT AND LYING-IN WOMEN: 

WwitTtH 

a 2s £2 2S 
On THE 


DOMESTIC PRACTICE OF MEDICINE. 





THE SECOND EDITION, 
REVISED AND CONSIDERABLY BNLARCED, 





TO WHICH 18 NOW ADDED, 
THE TREATMENT AND DISEASES 
oF 
CR AL Se a ee 
AT MORE ADVANCED PERIODS OF CHILDHOOD : 
wWwiTH 
OBSERVATIONS 
oN 
MOTHERS NURSING THEIR CHILDREN. 
The whole defi for Domeflic Ufe, and purpofely adapted for 
Female 7 may in a manner perfeét! er: nt 


with the Delicacy of the Sex; and fuited to the 
Medical Student and Y ounger Praftitioner, 


reese acme 
By WILLIAM MOSS, 


SURGEON TO THE LIVERPOOL LYING-IN CHARITY, 





E GH A M: 


PRINTED BY AND FOR C, BOULT, 
AND SOLD BY TT, N. LONGMAN, PATERNOSTER ROW, LONDON. 


MDCC XCIV, 


Title page of William Moss’s book. 


sugar to which sometimes a little milk was added, or he gave oatmeal 
and water in fotm of a gruel. He considered feeding at length and 
stated that “Children are always observed to thrive best when they 
posset, or throw up freely.” When dry nursed, they “seldom or never 
are observed to posset; and therefrom suffer a good deal when their 
stomachs are overloaded.” 
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He believed each milk suited to the stomach of that kind of animal, 
preferred the milk from a single cow as safer, thought boiled milk was 
harder to digest and caused constipation, and suggested asses milk for 
very young infants and also chicken tea or veal tea. Like George 
Armstrong, he believed in antimonial pukes. He used magnesia and 
rhubarb as laxatives and also in “the gripes.” 

Moss was a minor pediatrician even when considered as a popularizer 
of the teaching of the time, but his book describes very well the care and 
treatment of children in his day. His advice consisted largely in telling 
what was done, like so many books today, not what ought to be done. 
This gives it an historical value far above its intrinsic merits. 

Even today the practicing pediatrician is frequently told that a child 
has “inward fits.” The books of today do not include this condition 
so that Moss’s description of these may be of interest, especially to the 
younger generation: 


Inward convulsions, as they are commonly called, differ very much both in their 
nature and outward appearances from the real convulsions just now described; 
and may with more propriety, as well as for the sake of distinction, be called 
spasms or twitchings. This complaint is to be distinguished and known by a 
twitching or contraction of the mouth, nose, or any of the features, when asleep. 
The sweetly pleasing smiles, which are so often observed upon the countenances 
of infants when asleep, and which the fond mother indulges herself with the idea 
of being the effect of pleasing dreams, is no other than the effect of what is called 
inward convulsions. The expressions of grief, or pain, which children shew when 
asleep, are to be attributed to the same cause, and often alternate with those of 
pleasure; as are also the sudden startings and twitchings, in that situation. These 
symptoms and appearances proceed from spasms or contractions of the stomach 
and bowels, from wind or any other cause; and may be considered as the slightest 
degree of griping: few or, perhaps, no children are exempt from them the first 
or second month; and they are, of themselves, perfectly harmless, although they 
often accompany griping and other affections of the stomach and bowels. They 
depend upon the weakness and delicacy or irritability of the system, or frame, in 
general, and the stomach and bowels in particular, so inseparably connected with 
the infant state; therefore, nothing but time will subdue them. 








CORRECTION 

In the review of the book entitled “La syphilis héréditaire,” by E. Lesné and 
A. Boutelier (Am. J. Dis. Curtin. 41:1513 [June] 1931), Dr. Boutelier has called 
attention to the following error. The statement is made that “nothing is said of 
bismuth or of intravenous, intramuscular or intraperitoneal therapy.” This is 
incorrect. On page 51 the authors state that when possible the classic treatment 
by the injection of arsenic, bismuth or mercury should be used. These treatments 
are not explained because the book is devoted to masked or latent congenital 
syphilis, for which the authors use the treatments that they outline. 


In the article by Drs. M. Murray Peshkin and A. H. Fineman, entitled, “Acute 
Massive Atelectasis and Asthma,” in the September issue (Am. J. Dis. CHILp. 
42:590, 1931), fifth line from the top of page 597, “nonsyphilitic therapy” should 
read “nonspecific therapy.” 





News and Comment 


GENERAL 


Committee on Infantile Paralysis for New York.—The president of the 
Medical Society of the State of New York has appointed a committee on infantile 
paralysis to cooperate with Dr. Thomas P. Farmer, Syracuse, chairman of the 
standing committee on public health, in devising means by which family physicians 
may aid in the control of the present epidemic. Members of the committee are 
Dr. Charles Hendee Smith, New York; Dr. Walter D. Ludlum, Brooklyn; Dr. 
John A. Card, Poughkeepsie; Dr. Henry L. K. Shaw, Albany; Dr. Wardner D. 
Ayer, Syracuse; Dr. Stanhope Bayne-Jones, Rochester, and Dr. Clayton W. 
Greene, Buffalo. Dr. Thomas Parran, Jr., State Health Officer, reported on 
August 24 that the outbreak in the state outside New York City was increasing 
at a rate of about 50 cases a day. Up to August 29, 476 cases had been reported 
during the mouth. 


Michigan Appoints Advisory Commission to Coordinate Child Welfare 
Work.—Governor Brucker of Michigan has appointed a committee to coordinate 
child welfare work. Among other members are Dr. J. H. Kellogg, Dr. R. C. 
Stone, Dr. P. F. Voekler and Dr. Stuart Pritchard of Battle Creek; Dr. L. J. 
Hirschman, Dr. Angus McLean, Dr. B. L. Shurly and H. F. Vaughan, Ph.D., 
of Detroit, and Dr. F. G. Novy, Dr. J. D. Bruce and Dr. John Sundwall of 
Ann Arbor. 

Bequests and Donations.—St. Christopher’s Hospital for Babies, New York, 
was given $10,000 by the will of Dick S. Ramsey. 


White House Conferences.—The following facts are noted from the “White 
House Conference Happenings” of September 1: Indiana was the first state to 
have a White House Conference. It was held in January with Dr. William F. 
King, State Health Commissioner, as chairman. The Georgia Conference was 
held in March and the Utah Conference in April. New Jersey’s Conference of 
Social Work arranged their White House Conference, which was held in April. 
The first conference held in New England was in New Hampshire in May under 
the direction of the State Departments of Health, Education and Welfare. The 
conferences in Florida and Mississippi were held in May and June. The states 
in which conferences are planned for the fall and winter are: Maine, in September ; 
Michigan, Louisiana, Kentucky and Virginia, in November, and Ohio, in January. 


UNIVERSITY NEWS 

Changes at Italian Universities—Prof. Ivo Nasso, Director of the 
Pediatric Clinic at the University of Messina, has been called to the chair of 
pediatrics at the University of Milan to succeed the late Professor Cattaneo. Prof. 
Salvatore Maggiore of the Pediatric Clinic of the University of Bari will succeed 
Professor Nasso at Messina. 

DEATHS 

Dr. John Brown Manning of Santa Barbara, Calif., died in that city on 
September 2. Dr. Manning was a peculiarly lovable character. He stood for 
all that was good in pediatrics. He had been devoted to pediatrics since his days 
in Boston before the war, when he had been connected with the Harvard Medical 
School in that department. He served in the American Red Cross Children’s 
Bureau in France during the war with distinction and honor, and afterwards went 
to Poland for relief work. He later settled in Seattle where his health failed, 
due largely to the effects of his exertions during the war. After his recovery, 
he went to Santa Barbara, where he was in charge of a large clinic. With the 
passing of Dr. Manning, an outstanding pediatrician has *gone, and many of us 
will miss a good and faithful friend. 





Abstracts from Current Literature 


Pathology, Bacteriology and Biochemistry 


THE TEMPORARY CONTROL OF PosT-OPERATIVE TETANY IN THYRO-PARA- 
THYROIDECTOMIZED DoGs BY THE ADMINISTRATION OF THYROID HORMONE. 
M. M. Kunpe, R. M. Os_tunp and R. Kern, Am. J. Physiol. 96:45 (Jan.) 
1931. 


In approximately 55 per cent of a series of thirty-one dogs, tetany following 
thyroparathyroidectomy was temporarily controlled by experimental hyperthy- 
roidism. The remaining 45 per cent died as in uncontrolled tetany. The hormone 
was in the form of desiccated thyroid and was given in the amount of from 5 to 


10 grains (0.3 to 0.6 Gm.) daily. Movsen. Cleveland. 


THE ACTION OF ATROPINE AND EPINEPHRINE ON GASTRIC TONUS AND HyYPER- 
MOTILITY INDUCED By INSULIN HYPOGLYCEMIA. RoBERT L. WILDER and 
F. W. Scututz, Am. J. Physiol. 96:54 (Jan.) 1931. 


A state of gastric hypermotility and increased tonus was produced in dogs 
by the injection of insulin in sufficient dosage to produce hypoglycemia. This 
hypermotility was inhibited and the increased tonus lowered by the subcutaneous 
injection of atropine, indicating that the effect is due, in part at least, to increased 
irritability of the vagus motor nerve fibers to the stomach. Intravenous injections 
of epinephrine produced a similar effect owing, presumably, to splanchnic stimula- 
tion. In neither case was there an accompanying increase in the blood sugar level. 

This increase in vagus irritability resulting from hypoglycemia might logically 
indicate a’ general increase in central nervous irritability, which would account for 
the petulance, crossness and general emotional irritability of undernourished, 
hungry children, and also might explain the marked general increase in tonus of 


the starving or extremely hungry infant. Nourse, Cleveland. 


THE RELATION BETWEEN ANOREXIA, ANHYDREMIA, AND GASTRIC ATONY IN 
Docs DEPRIVED OF WATER. WILLIAM B. RosE, CHARLES J. STUCKY, 
LAFAYETTE B. MENDEL and R. CowaiLt, Am. J. Physiol. 96:132 (Jan.) 
1931. 


Dogs in a good nutritive state were fed an artificial ration that was complete 
in every known respect. After a control period, water was withheld. A moderate 
increase in the concentration of the blood, evidenced by an increase of less than 
20 per cent in hemoglobin value, was associated with a definite decrease in the 
motor activity of the empty stomach and partial or complete loss of appetite. A 
greater increase in the concentration of the blood resulted in gastric atony in 


Vv _ . 
Re Nourse, Cleveland. 


THE ROLE OF THE PITUITARY POSTERIOR HORMONE IN FAT METABOLISM. 
W. Raas, Endocrinology 14:385 (Nov.-Dec.) 1930. 


Raab reports a series of experiments on dogs which indicate that pituitary 
regularly exerts an effect on the fat content of the blood when given subcutaneously 
or intraventricularly. Neutral fat in the blood stream and in the liver increases, 
and that in the peripheral tissue decreases. The reaction is abolished by mechanical 
destruction or pharmacologic paralysis of the centers in the tuber cinereum, after 
transection of the spinal cord and after paralysis of the abdominal splanchnic 
nerves. Thus solution of pituitary promotes absorption and destruction of circulat- 
ing fat by the liver through a nervous pathway starting in the tuber cinereum, 


and any disturbance of this symptom will lead to obesity. JacozsEn, Buffalo 
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Tue EFFECT OF ANTERIOR PITUITARY EXTRACT ON THE DEVELOPING ALBINO 
Mouse. G. E. Jounson and R. T. Hitt, Endocrinology 14:400 (Nov.-Dec.) 
1930. 


The daily injection of bovine anterior pituitary extract in rats produced an 
increase in growth over that of controls, which was more marked in the females. 
There was a marked increase in the size of the ovaries after the age of 55 days 
through excessive formation and persistence of lutein bodies. This was associated 
with a high degree of sterility. In the male, hardening of the testicular wall 
and a high degree of sterility were noted. JacorsEN, Buffalo. 


THE COMPARATIVE VALUE OF DIFFERENT FOOD PROTEINS FOR REPRODUCTION 
AND LACTATION IN THE RAT: MILK, EGG AND MEats. Mary M. CLayTON, 
J. Nutrition 3:23 (July) 1930. 


In a series of well controlled experiments with rats it was found that egg is 
superior to milk for both reproduction and lactation. When a special salt mixture 
containing some of the rarer minerals was used in place of the regular Osborne 
and Mendel mixture, reproduction on a milk ration was greatly improved. Lacta- 
tion on both the milk and egg rations was improved by the special salt mixture. 
The different ash content of the two mixtures is probably the important factor, 
the special mixture containing some of the rarer minerals. The superiority of 
dried egg over other foods for lactation is partly due to its vitamin E content, 
more of which is needed for lactation than for reproduction. Success in lactation 
on the different rations was found to be especially dependent on their content of 


vitamin B (B:). Munws, Winnetka, Til. 


Tue EFFrect oF LoNG CONTINUED PARATHYROID ADMINISTRATION UPON THE 
Bopy CALCIUM AND PHOSPHORUS OF ALBINO Rats. Paut L. Day, 
J. Nutrition 3:157 (Sept.) 1930. 


The clinical dose of parathyroid extract-Hanson for young children (15 Hanson 
units) was given daily to healthy young rats for a period of thirty-two days. 
Another group received this dose twice daily for the same period. Rats from 
the same litter were used for controls, and several litters were used during the 
course of the experiment. All received a normal diet. Calcium and phosphorus 
determinations were made on the ash of the incinerated bodies of the animals. 
The results revealed that long-continued administration of parathyroid extract had 
no measurable effect on the percentages of body calcium and phosphorus in the 


animals. Munns, Winnetka, Il. 


Tue INFLUENCE OF BULK IN THE Diet Upon FEcAL CALCIUM AND PHOs- 
pHorus. LEAH AscHAm, J. Nutrition 3:411 (Jan.) 1931. 


Four female fox terriers were placed on diets that favored a negative calcium 
balance. The bulk of the stools was controlled by feeding agar and cellulose 
flour. The results gave inconclusive evidence that bulk may increase fecal calcium 
and the excretion of phosphorus in the feces. Munns, Winnetka, Ill. 


Tue AvuTo-OxIDATION OF FATS WITH REFERENCE TO THEIR DESTRUCTIVE 
EFFECT ON VITAMIN E. Marian J. Cummincs and H. A. MATrTTILL, 
J. Nutrition 3:421 (Jan.) 1931. 


The auto-oxidizability of various commonly used fats was measured by the 
induction period of oxygen absorption. The length of the period increased for the 
fats in the following order: cod liver oil, lard, butter fat, cotton seed oil, stearin 
and hydrogenated cotton seed oil. The reproductive behavior of rats indicated 
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that the mixture of hydrogenated cotton seed oil and butter was most satisfactory. 
The mixtures of stearin and butter, and lard and cod liver oil were least successful. 
The authors conclude that the efficiency of a given source of vitamin E depends 
in part on the auto-oxidizable materials and antioxidants associated with it. 


Munns, Winnetka, III. 


THE INFLUENCE OF INTENSE MuSCULAR EFFORT (RUNNING) ON THE WHITE 
CELL COUNT OF THE PERIPHERAL BLoop (LEUKOCYTOSIS OF MOVEMENT 
AND THE ROLE OF THE SPLEEN). HuGUES GOUNELLE and JULIEN WARTER, 
Arch. d. mal. du coeur 23:757 (Dec.) 1930. 


Six untrained and nine trained soldiers, the latter being more physically fit, 
ran a distance of from 1 to 2 kilometers. Three samples of blood were taken 
from each: before, immediately after, and one-half hour after the run which lasted 
about four minutes. On examination of these it was found that the white blood 
cells of the peripheral blood increased in a constant manner. The less marked 
increase occurred in those subjects who were in the best physical condition. The 
greatest increase occurred in those unaccustomed to physical effort. The leuko- 
cytosis was transient, the white blood cell count returning to normal in from 
twenty to thirty minutes after the run. Examination of the absolute number of 
the various types of leukocytes showed this increase to be made up of lymphocytes, 
mononuclears and transitional forms rather than polymorphonuclear neutrophils. 

The authors propose the theory that this mononuclear and lymphocytic increase 
is due to contraction of the spleen, which has the double function of forming 
lymphocytes and monocytes from its lymphoid and reticulo-endothelial tissues. 
A fair amount of bibliography, mostly French, is reviewed in support of this theory. 
The conclusions reached are: 1. Running produces a marked leukocytosis of short 
duration, the rise being more marked as the subject is less accustomed to physical 
effort. By analogy to postprandial leukocytosis the name “leukocytosis of move- 
ment” is proposed. 2. This increase of white cells occurs principally in the 
mononuclear series (lymphocytes and monocytes). 3. The spleen intervenes in 
these modifications of the blood picture, but its rdle is not exclusive. 4. In current 
medical practice, taking a sample of blood for the purpose of making a white 
cell count should not be done until after a rest of from twenty to thirty n 


TuRNER, Ann Arbor, Mich. 


THE SIGNIFICANCE OF THE PARATHYROID HORMONE FOR THE REGULATION OF 
THE CaALctum Economy. CHRISTIAN Bomskov, Klin. Wcehnschr. 9:2065 
(Nov. 1) 1930. 


After the subcutaneous injection of calcium chloride or glyconate in a normal 
rabbit the blood calcium level rises rapidly to a maximum, remains at this height 
for several hours and then falls to normal. If from 10 to 20 units of parathyroid 
extract-Collip are administered subcutaneously, within one or two hours the blood 
calcium is significantly increased. If calcium glyconate is now injected into the 
rabbit, there is an immediate rapid fall in blood calcium to far below normal, 
followed by a rise which is never above the value at the time the calcium is 
injected. If at the height of this increase, following the injection of calcium salts 
in the normal animal, one injects so great an amount of the parathyroid extract 
that the amount of blood calcium would be higher than the value at the moment 
of injection, the blood calcium increases instead of diminishes. 

The conclusion is that the height of the blood calcium curve is dependent on 
the amount of the parathyroid hormone present, and that the hormone influences 
the calcium economy not in one direction only, but regulates concentration of 


blood calcium. Pinte Chinuns 
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EFFECT OF DIPHTHERIA TOXIN ON MENINGEAL MESOTHELIUM BY ITS SuB- 
ARACHNOID INJECTION. T. SHINDO, I. YasupA and H. Hrrosurima, J. Pediat. 
(Tokyo), Dec. 20, 1930, no. 367, p. 2057. 


The authors studied the changes that take place on the intercellular boundary 
lines after the subarachnoidal injection of diphtheria toxin. The method used 
was that of silver impregnation. Irregularity of lines as well as desquamation of 
the lining cells was noted from twenty-four to forty-eight hours after the injec- 
tion of 0.2 cc. of a 1: 100 dilution of toxin per kilogram of body weight. An 
increase in the number of stomas resulted. When the toxin was injected together 
with antitoxin, the changes were slight or did not occur. Kato, Chicago. 


CHANGE OF THE FaT CONTENT OF BLOOD IN ANIMALS FED WITH VITAMIN- 
Poor Foop. Tamotsu Fuxkupa, M. News (Japan), 1929, no. 1243, p. 20. 


In various avitaminoses there is always an increase in the fat content of blood, 
the increase sometimes being appreciable even before the manifestation of the 
symptoms. But the character of the increased fat is different with different types 
of avitaminosis. In birds affected with B or C avitaminosis there is an increase 
chiefly in the ethyl alcohol-soluble constituents, there being no change in the 
constituents soluble in petroleum ether. In B avitaminosis, there is a period of 
maximum content which coincides with the period of the maximum content of the 
blood sugar. With A avitaminosis there is an increase in the constituents soluble 
in petroleum ether, there being no change in the ethyl alcohol-soluble constituents. 
In B avitaminosis, the increase appears only in the final stage of the illness and 
is not marked. Fukuda concludes that, on the whole, in animals affected with 
avitaminosis the fat metabolism is deranged. Kucetmass, New York. 


CaLciuM METABOLISM: THE RELATIVE FECAL OuTGO oF CALCIUM IN FULL- 
GRowN Rats FED ON SYNTHETIC Diet. A. WESTERLUND, Skandinav. Arch. 
f. Physiol. 58:137 (Nov.) 1929. 


The author has studied the relative fecal output of calcium, depending on 
certain dietary factors, the calcium-phosphorus ratio, the acid-base quotient, the 
calcium-fat ratio and the calcium-magnesium ratio. Full-grown male rats, weighing 
350 Gm., were used, and the cages were arranged to separate the feces and urine. 
A basal diet was prepared, lacking vitamins A and D and containing minimum 
quantities of calcium, magnesium and phosphorus. To this diet variable amounts 
of calcium monohydrogen phosphate were added, vitamin B was administered in 
the form of fresh yeast. The experimental data are treated statistically. On 
the assumption that the covariation may be represented by straight lines it appears 
that an increase in ratio causes an increase in output, and an increase of the 
calcium-fat ratio has the same effect. On the assumption that the covariations are 
represented by curved lines of the logarithmic type, it is clear that the effect of 
a liberal calcium intake stops at a certain limit and that the deleterious effect of 
an increasing calcium-fat ratio becomes noticeable only from a certain value 


upward. KucGecmass, New York. 


Nutrition 


THE EFFECT OF IRRADIATED ERGOSTEROL ON THE COMPOSITION OF GASTRIC 
AND PANCREATIC JUICES. WALTER BAUER, ALEXANDER MARBLE, STEPHEN 
J. Mappock and JosEPpHINE C. Woop, Am. J. M. Sc. 181:399 (March) 
1931. 
The results of studies on four adults are presented. The administration of 
viosterol over long periods produced a reduction in the free hydrochloric acid 
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secretion in three cases, and a decrease in the pancreatic secretions in one. The 
fixed base content of pancreatic juice remained the same, but the chloride content 
fell and the carbonate rose, resulting in a more alkaline juice. 


HENSKE, Omaha. 


THE VITAMIN A AND D CONTENT OF SOME MARGARINES. DoROTHY FETTER 
and A. J. Cartson, Am. J. Physiol. 96:257 (Feb.) 1931. 


Two common margarines on the market were tested for their vitamin A and 
D content in comparison with butter by the standard feeding tests on rats. The 
fat in one margarine was cocoanut oil. This was found to be deficient in 
vitamin A. The second margarine contained oleo oil and lard. It was found to 
be equal to butter in vitamin A content and superior to it in vitamin D content. 


Nourse, Cleveland. 


PHYSIOLOGY OF VITAMINS: SOME OBSERVATIONS OF THE EFFECT OF ADMIN- 
ISTRATION OF THE ANTINEURITIC AND HEAT STABLE FACTORS ON THE 
ANOREXIA CHARACTERISTIC OF LACK OF THE VITAMIN B COMPLEX. 
GEORGE R. CowcILL, H. A. ROSENBERG and J. Rocorr, Am. J. Physiol. 


96:372 (Feb.) 1931. 


The anorexia that develops in dogs after subsistence for about three weeks 
on the casein III diet employed in the researches of the laboratory is an expression 
of a lack of the antineuritic component of the vitamin B complex. The conditions 
of the present experiments were not such as to allow one to say that a lack of 
the antipellagral factor plays no role in the correction of the characteristic 


anorexia. y ! : 
' ” NOURSE, Cleveland. 


AVITAMINOSIS. B. Sure, H. S. THATCHER and D. J. WALKER, Arch. Path. 
11:413 (March) 1931. 


In a series of nursing and weaned albino rats the pathologic changes resulting 
from vitamin B deficiency were studied. Nursing young lacking the vitamin B 
complex, i. e., vitamins B and G, showed fatty metamorphosis of the liver, atrophy 
of the spleen, hemorrhages in the osteogenic tissues and anhydremia associated 
with disturbances in hematopoiesis. Those suffering from uncomplicated vitamin 
B deficiency had reduction in the glycogen content of the liver, atrophy of the 
spleen, hypoglycemia, anhydremia and hematopoietic disturbance. 

The changes observed in weaned albino rats deprived of the vitamin B complex 
were mainly those of inanition. Those suffering from uncomplicated vitamin B 
deficiency were divided into two groups: (1) those entirely deprived of vitamin 
B and (2) those receiving daily amounts inadequate for optimum growth and 
welfare. The second group showed a gain in body weight, but both groups 
showed atrophy of the spleen and hypertrophy of the adrenal glands and of the 
heart, the cardiac symptom being due mainly to an increase in the volume of 
blood. The animals also showed a lymphopenia and corresponding polymorpho- 
nuclear leukocytosis. Vitamin B per se possesses the function of producing growth 
unrelated to the intake of food. 

In a second series, the effects of vitamin G deficiency in albino rats were 
studied. The main symptoms were cessation of growth, loss of weight and 
dermatitis. No correlation was found between the loss of weight and the onset 
of the cutaneous lesions, and it is therefore concluded that the antidermatitic and 
the growth-promoting substances are not the same. A seasonal variation was 
noted in the occurrence of the dermatitis. Alopecia, ulceration of the skin, atrophy 
of the spleen and thymus, fatty changes of the liver and hemorrhages and 
congestion of the intestines were the main pathologic changes. 


AUTHORS’ SUMMARY. 
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MeEaT IN NuTRITION: SomE Dietary Factors INFLUENCING LactaTIon. L. J. 
Pret, P. M. Netson and E. A. Situ, J. Nutrition 3:313 (Nov.) 1930. 


Albino rats were used for experimental animals and the effects of various diets 
observed through three generations. Mothers fed on an increased meat diet plus 
15 per cent yeast weaned the largest percentage of young born in three generations. 
In the first and second generations an even larger percentage was reared by mothers 
fed the basal diet with the addition of autoclaved yeast. The growth of the young 
was greatest on a diet with an increased amount of meat protein plus 15 per cent 


yeast. Munns, Winnetka, Ill. 


MEAT IN NUTRITION: HEMOGLOBIN FormaTIon. L. J. PEEtT, P. M. NELSON 
and E. A. Smitu, J. Nutrition 3:325 (Nov.) 1930. 


Hemoglobin determinations were done on eighty-two young rats selected at 
random from the second and third generations of albino rats fed on a modified 
synthetic diet in which lean muscle beef was the chief source of protein. During 
the suckling period the diets that contained an increased percentage of yeast, auto- 
claved yeast, tikitiki, lemon juice or wheat germ oil led to greater hemoglobin 
formation in the young than did the diets containing increased protein. 


Munns, Winnetka, III. 


RECENT ADVANCES IN THE STUDY OF BASAL METABOLISM: BASAL METABOLISM 
AND SURFACE AREA. EuGENE F. Dusors, J. Nutrition 3:331 (Nov.) 1930. 


The various formulas for computing surface area are described in detail. The 
Sage “linear” and “height and weight” formulas have been used extensively, but 
like other formulas they reveal a good percentage of error under varying conditions 
of height, weight and shape of body. They were not intended for small children. 


Frontali prefers to determine the surface area of each person rather than use a 
formula. Scammon, Boyd, Klein and Donovan have done a great deal of work 
on the surface area of fetuses and children. 

Many workers studying metabolism in children have found that their figures 
vary a great deal, depending on the formula used. Most of them are agreed that 
there is a decided upward curve at the time of puberty. The exact cause of this 
is disputed: Some ascribe it to a change in body proportions, and others to 
increased thyroid activity. At any rate, it is advisable to compare the results 
found in a given child with a good many of the normal standards before one 
draws any definite conclusions. 

Mental states affect the metabolic rate. Landis demonstrated a considerable 
rise due to gastric or rectal discomfort. Bauer pointed out that neuroses frequently 
depress basal metabolism. Henry has stated that the emotional state produces a 
decided effect. Endocrine products, excepting thyroxin and epinephrine, produce no 
striking changes in metabolism. Metabolism may be decidedly influenced by 
disease, as evidenced by findings in thyroid disturbances, arteriosclerosis, leukemia, 
some cardiovascular renal disturbances, carcinoma and lymphoblastoma, all of which 
have been reported to show an increased metabolic rate. 

Much valuable work on metabolism among children has been done by Helmreich, 
Levine, Wilson and Murlin. Munns, Winnetka, Iil. 


Tue EFFECT OF THE USE OF MINERAL OIL UPON THE ABSORPTION OF VITAMIN 
A. JENNIE I. RownTREE, J. Nutrition 3:345 (Jan.) 1931. 


The use of mineral oil as a laxative has been reported to interfere with the 
absorption of vitamin A. Some workers believe that the oil acts as a solvent for 
vitamin A; others that the effect is indirect and due to interference with the 
absorption of bile salts. Using rats as experimental animals, the author found 
that mineral oil can be given without harmful effect if the supply of vitamin A 
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is adequate. Animals given vitamin A in amounts only sufficient to produce sub- 
normal growth were unable to withstand mineral oil given in a quantity comparable 
to human therapeutic doses. If mineral oil is used regularly as a laxative, the diet 
should contain a generous amount of fat-soluble vitamins. 


Munns, Winnetka, Ill. 


ON THE PREPARATION OF A CONCENTRATED SOURCE OF THE HEAT-LABILE 
VITAMIN B, FREE FROM CONTAMINATION WITH THE HEAT-STABLE FACTOR. 
G. HeErsBert M. Evans and SAMUEL LepxKovsky, J. Nutrition 3:353 (Jan.) 
1931. 


The heat-labile factor was found in high concentration in the outer layers of 
rice. Fractionization with 80 per cent alcohol and adsorption with clay assures a 
very high dosage of antineuritic B with assured absence of the heat-stable factor. 


Munns, Winnetka, Ill. 


FURTHER EXPERIMENTAL DIFFERENTIATION OF VITAMINS B AND G 
SHERMAN and M. R. SANDELsS, J. Nutrition 3:395 (Jan.) 1931. 


Observations made on a large number of rats led the authors to conclude that 
animals lacking vitamin B showed a much more rapid decline of food consumption 
than those lacking vitamin G. Their work confirms the observations of other 
investigators that vitamin B (B:) has a specific relation to the maintenance of 
appetite and the prevention of polyneuritis in rats; that growth requires both 
vitamins B and G, and that lack of vitamin G under controlled conditions produces 
a pellegra-like deficiency disease in the rat. 


11 


Munns, Winnetka, III. 


THE ROLE oF DIET IN THE CAUSE, PREVENTION AND CURE OF DE»? 
EASES. MILTON T. HANKE, J. Nutrition 3:433 (Jan.) 1931. 


The earlier theory that dental caries is due to bacterial action alone has been 
refuted by later work. Also a diet high in carbohydrates is not necessarily a 
cause. Practically all recent workers in the field, including the author, agree that 
a proper diet is the most important single factor in the control of gingivitis and 
dental caries. The diet must be rich in vitamins, and vitamins A, C and D seem 
to have a particularly significant function. 

Groups of children with definite caries have been used in determining the effect 
of proper diet, deficient diet and antiseptics on the course of the disease. The 
children placed on a deficient diet showed no improvement in spite of proper oral 
hygiene; antiseptics had no apparent effect. The children receiving a diet con- 
taining adequate amounts of the vitamins, particularly vitamins A, ind C, 
showed marked improvement and recovery in almost every instance. The problem 
of dental caries has not been completely solved, but the author believes this newer 


cow f er feeding to be important. ~ 
knowledge of proper feeding to be important Munns, Winnetka, 


EVAPORATED MILK FOR INFANT FEEDING. JAMES A. TosBEy, M. J. & Rec 
133:65 (Jan. 21) 1931. 


Evaporated milk is now employed extensively in infant feeding as there are no 
disadvantages from its use but rather some distinct qualities to recommend it. 
Superior digestibility due to a fine curd formation, safety due to virtual sterility, 
uniformity and stability, convenience and low cost, and no appreciable diminution 
of nutritional qualities are some of its favorable characteristics. The process of 
manufacture includes forewarming, condensing in a vacuum at a low temperature, 
homogenization and sterilization in a sealed container. Nothing is removed except 
part of the water, and nothing is added. It may be used in the same way as whole 
milk, either sweet or as an acid mixture, in the preparation of the formulas sug- 


gested for infant feeding. Waste Rew Ori 
-LIAMSON, NCW rit 
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ARE VITAMIN D aNpD IRRADIATED ERGOSTEROL IDENTICAL? ARTHUR J). 
HotmeEs, New England J. Med. 204:211 (Jan. 29) 1931. 


In the light of recent investigations it would seem incorrect to refer to vitamin 
D and irradiated ergosterol as identical substances. Workers have shown experi- 
mentally that chickens, rats and infants do not respond as well antirachitically to 
irradiated ergosterol as they do to cod liver oil. It was found in one series of 
observations on infants that 6 teaspoonfuls of cod liver oil brought about cure and 
20 drops (supposedly equivaient to 10 teaspoonfuls of cod liver oil) of irradiated 
ergosterol did not completely protect them against rickets. Recent chemical studies 
also indicate that the two substances are not identical. 

In order to compare the two substances isomerism must be considered. There 
is a possibility that the vitamin D in cod liver oil contains properties not found 
in irradiated ergosterol, or that the presence of vitamin A in cod liver oil increases 


its antirachitic power. ee 
sENGENB¢ > : 


THE NUTRITIVE VALUE OF Fatty Foops. KENNETH MACLENNAN and PERCY 
N. Wittiams, J. State Med. 37:654 (Nov.) 1929. 


The functions of fat in the body are: to provide heat and energy, to regulate 
the rate of digestion, to aid in the restriction of bulk in the diet and to supply 
vitamins A and D. Modern diets show a tendency to an overconsumption of 
cereals and an underconsumption of fats. Certain diseases are associated with a 
deficiency of fat in the diet. There is a need of-a balance in the diet between 
starchy and fatty foods. Margarines made from animal fats contain more vitamins 
A and D than do those made from vegetable fats.. A margarine is described that 


contains vitamin A and D concentrates. , 1 
1D ¢ ws KuGELMass, New York. 


VITAMINS. WALLMAN, Rev. méd. de Chile 58:587 (Aug.) 1930. 


The author presents a general discussion on vitamins, their chemical nature and 
importance, and the history of their investigation and discovery. 

He also presents and discusses some of the experiments on vitamins that he 
and his co-workers have repeated. Most of the results obtained by them have 
been confirmations of the results obtained by earlier investigators. One of their 
experiments illustrates clearly: 1. The nursing animal is incapable of synthesizing 
vitamins. 2. The nursing animal that is on a vitamin-free diet continues for a 
few days (eight days in the rat) to liberate vitamins in the milk in sufficient 
quantities to protect the young. Later, however, the milk becomes insufficient not 
only in vitamins but in some other factors as well, as shown by the fact that the 
addition of the vitamins to the diet of the young is insufficient to procure proper 
growth and development, while replacing the mother’s milk by cow’s milk together 
with the addition of exogenous vitamins solves the problem. 3. The young animals 
are capable of utilizing exogenous vitamins from the first day of life. 


ScHLvuTz, Chicago. 


INSULIN IN MALNUTRITION OF THE INFANT. T. CENDRA, Rev. de med. cir. y 
esp., Barcelona, Sept., 1930. 
Insulin is indicated in dystrophy and athrepsia in which the etiology shows 
intolerance to carbohydrate. If there is considerable vomiting or diarrhea, dextrose 
should be given to combat the acidosis. Sanvorp, Chicago. 


Tue Vomitinc oF AceTronemia. G. Bessau, Monatschr. f. Kinderh. 49:89 


(Feb.) 1931. 
Bessau believes that water is of no value in the vomiting of acetonemia unless it 


can be given by mouth. He has seen no improvement following water given subcu- 
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taneously or by rectum. There are two main groups of symptoms connected with 
the condition: (1) a decreased amount of glycogen in the liver, hypoglycemia and 
ketosis, and (2) vomiting. 

The acute reduction of liver glycogen is probably due to a central stimulatior 
Vomiting is unquestionably cerebral in nature. Both conditions are due to t 
same cause, and the vomiting is certainly not the cause of the ketosis. The b 
results have been obtained by the hypodermic injection of phenobarbital sod 
nurslings being given from 0.05 to 0.075 Gm.; small children, from 0.1 to 0.125 
and school children from 0.15 to 0.2 Gm. This treatment is infallible. 


vomiting stops within four to six hours. Conuvene -Chice 
TERS sEY, \& ag 


“Bosa,” A BULGARIAN DRINK, IN AN Acip MILK-FREE CuRATIVE DIET 
NURSLINGS AND SMALL CHILDREN. IwAN TANEFF, Monatschr. f. Kinderh. 
49:153 (Feb.) 1931. 

In searching for a milk-free diet the writer experimented with a common 
Bulgarian drink, Boza. This is made of starch which has been mixed with water 
and allowed to ferment, added to millet gruel. First, 200 Gm. of wheat flour is 
mixed with 150 Gm. of water. To this smooth gruel 40 Gm. of boiling water is 
added. The mixture is allowed to stand at room temperature. After twelve hours, 
when fermentation has started, another 40 Gm. of boiling water is added. The 
mixture is stirred, allowed to stand for another hour and then is ready to receive 
the millet gruel. The latter is made of 500 Gm. of freshly prepared millet flour 
in 3,500 Gm. of lukewarm water. It is boiled for one hour and allowed to stand 
over a small flame for seven hours. The combination of these two mixtures is 
then put through a fine sieve and after it stands at room temperature for forty- 
eight hours, it is ready. 

The mixture is pleasant to take and has the same acidity as buttermilk. It 
should never be used over ten to fourteen days without the addition of other food. 
It has an energy value of 45 calories per hundred cubic centimeters. 

The author reports excellent results from its use in all cases in which a milk- 
free diet is indicated, such as parenteral dyspepsias, lichen urticatus, exudative 
diathesis and erythroderma desquamativa. In typhoid and dysentery it can be 
used until the consistency of the stools has improved. GERstLEY, Chicago 


CLINICAL OBSERVATIONS ON THE THERAPEUTIC EFFECT OF IRRADIATED 
ERGOSTEROL. I. ZimMBLER, M. NeEustapt and L, BreGam, Monatschr. f. 
Kinderh. 49:272 (March) 1931. 


For two and a half years the writers have been studying irradiated ergosterol. 
They submit clinical reports, roentgenograms and the results of chemical exam- 
inations of the blood to show that while irradiated ergosterol unquestionably is of 
value in rickets, the clinical and laboratory findings are not necessarily parallel. 
Clinical improvement may occur with little change in the laboratory data and vice 
versa. The effect of the substance seems to be primarily on the specific metabolic 
disturbance of rickets and not on any of the symptoms often closely associated with 
rickets. 

Irradiated ergosterol also seems to have an effect on the local indications in 
tuberculous disease of the bones. The local benefit is not accompanied by an 
increase in the general toxic symptoms of the tuberculosis. The substance is no 
more toxic for tuberculous than for other persons, but the author believes that it 
is generally used in too high a dosage. He has seen cases of hypercalcification of 
organs unquestionably due to irradiated ergosterol, and therefore recommends that 
its dosage be reduced to that advised by Gyorgy, namely, from 0.3 to 1.0 mg. 
daily. The drug should be restricted to rickets, tetany and tuberculosis of the bones 


GERSTLEY, Chicago. 
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STUDIES ON THE DIGESTION OF CARBOHYDRATE IN INFANTS: VII. THE 
PHYSIOLOGY OF THE DIGESTION OF MILK SuGAR. H. PAFFRATH and A, 
Kaess, Ztschr. f. Kinderh. 50:177, 1930. 


Why is lactose in human milk digested better than that in dilutions of cow’s 
milk or in watery solution? The existence of a “native” milk sugar in milk is 
discussed, which possibly has other characteristics in the biologic form than the 
technical product. A superiority of this hypothetic form, in the sense of a quicker 
cleavage by lactose, or a quicker resorption in the small intestine could not be 
established. In one case of decomposition and in four cases of intoxication in 
which the infants were fed exclusively on human milk and unsweetened tea, up to 
10 per cent of the lactose taken was recovered in the stool. The occurrence of 
lactose in the stool in these diseases is looked on as unfavorably prognostic. 


EMERSON, Boston. 


HeEAvy METALS IN HUMAN AND Cow’s Mix. T. Komtya, J. Pediat. (Tokyo), 
Dec. 20, 1930, no. 367, p. 2130. 


The author made a chemical analysis of human and cow’s milk and found the 
following amounts of iron, copper and manganese, expressed in grams per liter: 
Iron Copper Manganese 


Human milk 0.329—0.633 0.073—0.184 0 
Cow’s milk 0.61 —1.01 0.26 —0.341 Trace or none 


Kato, Chicago. 
Prenatal Conditions 


OxycEPHALY. G. Worms and R. CARILLON, Rev. d’oto-neuro-opht. 8:736 (Nov.) 
1930. 


Roentgenography is of prime importance in the diagnosis of oxycephaly, and 
exposures in the anteroposterior, lateral and vertical (base of the skull) planes 
should be studied. The deformity does not always involve the cranial dome; it 
may be located at the base and cause a basilar lordosis. Other cases show a 
marked asymmetry of the face—as though it were twisted to one side — which 
results in marked deviation of the nasal septum and reduction in the size of the 
orbit, the middle cerebral fossa and the petromastoidal mass of the side to which 
the face is twisted. 

The classic conception that precocious closure of the coronal and sagittal 
sutures, by thus increasing intracranial tension, is one of the essential causal 
factors does not explain the dystrophies of the facial mass or the hyperostoses or 
exostoses that may be seen in the cranial walls. Furthermore, closure of the 
sutures is not a constant observation, nor is optic neuritis or old papillary edema 
found in certain cases. In oxycephaly the frequency of various malformations, 
such as harelip, bifid uvula, syndactylia or polydactylia, congenital cardiac lesions 
and umbilical hernia would suggest the probability that some trophic disturbance 
of the cranial skeleton is the cause. Owing to an unusual malleability from 
defective ossification, the cranial box may be distended by the normal pressure of 
its contents or by increased pressure due to intercurrent hypertensive reactions. 
The repeated nasopharyngeal infections in the young person offer an infectious 
focus which might cause this reaction. Endocrine disturbances and alcoholism 
in the progenitors have often been noted in the history of patients with oxycephaly. 

Exophthalmos is one leg of the tripod supporting the craniofacial dysostosis of 
Crouzon, and it has been found in oxycephaly. It is due to orbital distortions. 
The nystagmus that sometimes occurs is to be regarded as due rather to errors 
of refraction (usually astigmatic hypermetropia) than to labyrinthine disturbance. 
Optic atrophy is a grave complication. Nordmann thought that the atrophy is 
from hypertension and not from neuritis, but in oxycephaly there is gray atrophy, 
and, as compression usually causes white atrophy, the former cannot be explained 
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by it. Direct pressure on the optic nerve does not cause papillary edema, and 
narrowing of the optic foramen as a cause of postedematous atrophy is not accepted. 
However, in one of the cases reported, there was a unilateral narrowing of the 
foramen on the side of the more affected eye (the right). It was oval, with its 
greatest diameter vertical. The right papilla was smaller than the left, but 
appeared to be normal. The visual disturbances consisted in a marked reduction 
in the fields, hemeralopia and changes in the chromatic sense. 

In no case were labyrinthine disturbances found, aside from a mild hypo- 
excitability. Three cases showed cochlear hearing defects, and when they were 
unilateral they were on the same side as the ocular disturbances. Two cases are 
reported in detail and are accompanied by roentgenographic reproductions. 

These observations tend to show that there are transitions between pure oxy- 
cephaly and hereditary craniofacial dysostosis and that the two are closely related. 


Dennis, Colorado Springs, Colo. 


CONGENITAL MALDEVELOPMENTS OF THE DIAPHRAGM. W. PutscHar, Beitr. z. 
path. Anat. u. z. allg. Path. 85:47, 1930. 


Putschar describes thirteen examples of complete defect of the diaphragm and 
two of diaphragmatic hernia. The two hernias were observed in children: One 
occurred on the left side in a new-born female infant and the other was a para- 
esophageal hernia in a child whose age or sex could not be determined from the 
preparation. Of the diaphragmatic defects, two were noted in adults and eleven 
in fetuses or infants. In only one case was the defect on the right side; in the 
remainder, it was on the left side. Only three of the thirteen subjects with 
defective diaphragms were males; in one of the two adults, the sex could not be 
determined from the specimen available. Four of seven female fetuses or infants 
with defects on the left side were anencephalic monsters, and one was a diprosopic 
monster. Of the three male fetuses or infants with defect on the left side, two were 
dicephalic. In the defect on the right side, the right lobe of the liver and parts 
of the large and small intestine were in the thoracic cavity. In the defects on the 
left side, the spleen, part of the stomach and parts of the large and small intestine 
were invariably in the thoracic cavity; in some of the cases the pancreas, the left 
lobe of the liver and the left kidney and suprarenal gland were also displaced 
into the thoracic cavity. Putschar discusses the various theories that have been 
propounded to explain the genesis of maldevelopments of the diaphragm, but believes 
that exact knowledge is still too incomplete to permit definite conclusions. The 
frequent association of other developmental anomalies, some of which— such as 
absence of an umbilical artery in three of his cases — must have arisen before 
the formation of the diaphragm was initiated, incline him to place greater weight 
on abnormalities of the germ plasm than on purely mechanical factors in the genesis 


of diaphragmatic maldevelopments. Scnutrz, Chicago. 


CLINICAL AND ROENTGENOLOGIC DIAGNOSIS OF CONGENITAL Cystic MALFORMA- 
TION OF THE LUNGS OF INFANTS. C. HUNERMANN and H. Srevers, Ztschr. 
f. Kinderh. 50:451, 1930. 


The case here presented of congenital cyst formation in the lungs is the sixth 
in the literature and the fourth to be diagnosed in life, which cannot be done 
without the help of roentgenography. A girl 14 days of age was admitted 
with a history of restlessness and refusal of food. The breath sounds on either 
side were not good, but the importance of this observation was undervalued. On 
the nineteenth day in the hospital the infant became a little blue after taking the 
bottle, and examination showed for the first time that the heart was on the right 
side. The entire left side of the chest was hyperresonant, the base of the right 
lung being moderately dull. The breath sounds on the left side were almost 
absent, and in roentgenograms the left field appeared abnormally bright; it consisted 
of a framework of large cysts, the diaphragm extending down to the tenth rib. 
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By means of a catheter passed into the stomach for a contrast picture, the esophagus 
was seen to be much pushed to the right. The infant continued to be restless, 
was often blue and took food poorly. The rate of respiration was a little rapid 
at times. On the seventeenth day there was collapse and great cyanosis; on the 
eighteenth day, gasping respirations. A puncture was performed and air released, 
but the expected relief did not occur. Another roentgenogram showed that the 
inflation of the cysts was still great. Death came in two hours. At autopsy the 
left pleural cavity was large; the lung was the size of an apple and honeycombed, 
the upper lobe consisting of a flaccid sack the size of a hen’s egg. The right 
ventricle of the heart was much dilated. 

The first clinical signs of this condition are frequent attacks of cyanosis and 
asphyxia. The mediastinum and heart are pushed to the sound side. The diseased 
side is bulging and hyperresonant; the breath sounds are diminished or absent. 
The sound side has diminished resonance, even dulness. With the progress of the 
disease, the breathing becomes gasping, with retraction of the suprasternal notch 
and the flanks. The facies is anxious, and. there is no cough or fever. There is 
no history of pneumonia. Other congenital deformities seldom coexist. In roent- 
genograms the diseased side is bright, and the heart and mediastinum are pushed 
to the sound side. Cyst formation must be differentiated from hernia of the 
diaphragm by the presence of the bright field. A contrast picture helps, and the 
percussion note does not vary. Pneumothorax will show a collapsed stump of 
the lung, with no vesicles, and a history of a causal disease will be obtained. If 
the pneumothorax is the result of a puncture, the cyst, if present, stands out. 
Mediastinal emphysema is hard to differentiate, but this can be done by roentgen 
examination. When a bronchus is blocked by a foreign body, the heart and 
mediastinum are pushed to the diseased side, the sound side is bright, and the 
diaphragm low. The breathing is diminished on the diseased side and good on 
the sound side. A pneumatocele is preceded by bronchopneumonia. It is important 
to remember that the picture is not evident at birth, but develops slowly. Puncture 


may not help, but it is justifiable. RR a 


Acute Infections 


CASES OF INTESTINAL INTOXICATION IN CHILDREN ATTRIBUTED TO B. DysEN- 
TERIAE SONNE. MARION M. JOHNSTON and ALAN Brown, Canad. M. A. J. 
24:364 (March) 1931. 


In this excellent paper the authors give a review of the literature on intestinal 
intoxication and a detailed report of their own investigation. Twenty strains of 
Bacillus dysenteriae Sonne were isolated from 177 patients in the Hospital for 
Sick Children in Toronto. On examination the feces yielded seventeen strains, the 
urine one, the gallbladder at autopsy one and the colon at autopsy one. Eight 
strains were obtained in cases which terminated fatally. No strains were found in 
the examination of feces or at autopsy in 108 control cases. The presence of 
antibodies in the serum was demonstrated in 7 patients from whom strains of 
B. dysenteriae Sonne had been isolated. The serums of 29 additional patients from 
whom no strains were isolated agglutinated B. dysenteriae Sonne in dilutions of 
from 1:40 to 1:1,280. The condition was diagnosed clinically as intestinal 
intoxications or infectious diarrhea. Severe cases were encountered among the 
infants. No deaths occurred in the 5 older children. The onset was usually 
sudden in a previously healthy child. Usually vomiting and diarrhea began 
together. In some cases there was diarrhea alone, and in a few cases vomiting 
alone. The stools varied from two or four per day to one per hour. They were 
foul smelling, soft or fluid and green, and contained mucus; sometimes blood 
and pus were revealed by macroscopic examination. Pathologic changes, con- 
sisting chiefly of superficial ulceration of the mucosa, were observed in the intestinal 
tract of one child. The seasonal distribution showed a concentration of cases in 
August, September and October. In the 20 cases reported in this article the 
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mortality rate was 40 per cent. The males showed a greater number of cases 

with a higher mortality rate: 50 per cent as compared with 33.33, the rate for 

females. Remissions were noted in 4 cases. , 
Moore, Omaha. 


CURRENT PREVALENCE OF COMMUNICABLE DISEASES IN THE UNITED STATES. 
Pub. Health Rep. 46:629 (March 20) 1931. 


Influenza, diphtheria, meningococcus meningitis, typhoid and smallpox show 
a decrease, while scarlet fever and measles show a slight increase in prevalence for 


February. The general mortality was 14.2 as compared with 13.7 the year before. 


SANFORD, Chicago. 


ANTIGENIC VALUE OF SCARLET FEVER STREPTOCOCCUS TOXIN MODIFIED BY 
THE ACTION OF FORMALDEHYDE. M. V. VELDEE, Pub. Health Rep. 46: 
693 (March 27) 1931. 


From the results in 115 persons tested with toxin detoxified with heat and a 
solution of formaldehyde, the author found that while the antigenic value of the 
toxin was not destroyed, individual toleration was greatly increased, so that the 
number of doses could be reduced. The reactions were much less frequent and 
their severity diminished. Cine Line 

SANFORD, Chicago. 


THE TITRATION OF SCARLATINAL ANTITOXIN BY SKIN TEST IN CHINCHILLA 
Rassits. F. H. Fraser and H. Prummer, Brit. J. Exper. Path. 11:291, 
1930. 


A series of dilutions was made of each antitoxin to be tested, and 2 cc. of each 
dilution was mixed with an equal amount of toxin dilution, incubated at 37 C. for 
one hour and injected into rabbits and human beings intradermally. A com- 
parisog of the results in the rabbits and human beings showed little difference. 
The accuracy of the skin titration was found to be within similar limits for rabbits 
and human beings, provided half as many more animals were used in the test. 
Two antitoxins could be differentiated by skin titration, if the potency of one 
was twice that of the other. Small differences in potency were not demonstrable 
by the method described. Sos Tet wes 


CONJUNCTIVAL AND EPISCLERAL VASODILATATION AFTER Mumps. A. COoLrRat, 

Arch. d’opht. 47:839 (Dec.) 1930. 

The rarity of ocular complications with mumps prompts the author to report 
briefly a case in which the conjunctival and episcleral vessels became dilated 
seven days after the onset. No other ocular lesions were found. There was no 
swelling of the lacrimal glands, no secretion from the conjunctiva and no evidence 
of iritis. The author was unable to find a similar case in the literature. The 
symptoms subsided at the end of two weeks. Mantow, Syracuse, N. Y 


Acute Po.riomyeE.itis. A. Pettits, P. L&e, J. LHERMiITTE, L. BABONNEIX, 
L. LARVELLE, LANCE, DELHERM and LAQUERRIERE, Gaz. d. hop. 104:221 


(Feb. 14) 1931. 
In this symposium the present views on the etiology, epidemiology, clinical 
features and therapy of acute poliomyelitis are reviewed. Kaypr, Baltimore. 


TONSILLECTOMY IN DIPHTHERIA CARRIERS. A. WERNER, Arch. f. Ohren-, 
Nasen- u. Kehlkopfh. 128:115 (Feb. 28) 1931. 


A review of the literature on the disinfection of diphtheria carriers convinced 
Werner that tonsillectomy has not received the attention its effectiveness deserves. 
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He states that in the otolaryngologic clinic in Ziirich tonsillectomy was performed 
on seventeen diphtheria carriers. In all of these patients the anamnesis revealed 
previous tonsillar disturbances, which seem to produce in these patients a predis- 
position to become carriers. Because the usual therapy did not effect disinfection, 
tonsillectomy was performed. The postoperative course was always normal. The 
results justify the following conclusions: 1. The disinfection of diphtheria 
carriers constitutes one of the most important factors in the prophylaxis for 
diphtheria. 2. Tonsillectomy is the quickest and most reliable method of disin- 
fection. 3. If regular control reveals the persistence of the diphtheria bacilli, 
and if the test for virulence gives a positive reaction, tonsillectomy may be per- 
formed after the fifth week following the disappearance of the clinical symptoms 
of the disease. Tonsillectomy is not dangerous for the patient, but is advan- 
tageous for him and for the public. 4. The occurrence of diphtheria bacilli in 
the nose or the presence of adenoids which may harbor bacilli may defeat the aim 
of the tonsillectomy. For this reason, adenoids should also be removed, and in 
every diphtheria carrier tonsillectomy should be preceded by a careful examination 
of the retronasal space, and smears should be taken from the nose and from the 
nasopharynx. 5. Tonsillectomy is not sufficient for disinfection. Even in children 
who are diphtheria carriers the tonsils should be completely enucleated. 6. A 
newly tonsillectomized diphtheria carrier cannot be considered as entirely free 
from the bacilli until at least ten days have passed. After the operation, smears 
should be taken and examined regularly. When three successive smears from the 
pharynx and nose, made after intervals of five days, have been found to be 
negative, the patient may be considered completely disinfected. 


[ArcH. OTOLARYNG.] 


PFEIFFER’Ss GLANDULAR FEVER. R. TERBRUGGEN, Ztschr. f. Hals-, Nasen- u. 
Ohrenh. 28:108 (March 3) 1931. 


Terbriiggen first reviews the history of Pfeiffer’s glandular fever, which is 
of interest especially because some authorities doubted that it was a disease sui 
generis. However, all those who had observed a large number of cases agreed 
that it was a disease entity. The author further describes the clinical course of 
the disease and then cites some case reports. He states that the etiology is not 
entirely clear, but he assumes that a streptococcus is probably the pathogenic agent 
and that the portal of entry is the lymphatic ring. He then mentions the differ- 
ential diagnostic symptoms by which Pfeiffer’s glandular fever can be distinguished 
from the beginning stage of scarlet fever and from tonsillar septic diseases. The 
prognosis is favorable. In the treatment, injections of a vaccine preparation and 
the application of Priessnitz compresses prove helpful. Intramuscular injections 
of defibrinized parent’s blood were also effective in severe cases. Of greatest 
significance is the treatment and after-treatment of the nasopharynx. In con- 
clusion, the author points out that the disease is highly infectious, and that although 
it was comparatively rare for a time, it has been more frequent recently, so that 
Scheer, who also studied Pfeiffer’s glandular fever, speaks of an epidemic wave. 


[ArcH. OTOLARYNG.] 


POSTVACCINAL ENCEPHALITIS: SPASTIC HEMIPLEGIA AS A SEQUELA. J. DUKEN, 
Ztschr. f. Kinderh. 50:292 (Nov.) 1930. 


Duken reports two cases of postvaccinal encephalitis. In the first, a girl, aged 
114 years, had convulsions the tenth day after inoculation. The spinal fluid was 
clear and showed a slight increase in pressure, no increase in globulin and 15 cells. 
The patient was given 250 cc. of blood intravenously and intramuscularly and 
soon became better, except for a right hemiplegia. Eighteen days after the onset 
of the disease she had practically recovered. It is interesting to note that when 
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her father was vaccinated, at the age of 1 year, he had severe convulsions. In 
the second case, a girl aged 13 months, who had been vaccinated, became highly 
feverish and for one day was unconscious. Three weeks later she was paralyzed 
on one side, but was not brought to the clinic until four months had passed. She 
showed a left-sided spastic hemiplegia. At 2'%4 years of age she could not yet 
stand, but the left hand could be moved better; at 5 years, the left arm was 
contracted and spastic, and the left leg a little contracted, with moderate spasm. 
The first case seems to have been helped by transfusion and early treatment. 
Whether the second would have improved as much is a question. 


EMERSON, Bostor 


THE CONTENT OF ORGANIC ACIDS IN THE BLOOD OF CHILDREN 
DIPHTHERIA AND SCARLET FEVER. E. A. WLADIMIROWA, Ztschr. 
50:374 (Nov.) 1930. 


The method of direct determination of organic acids in the blood, whicl 
worked out in Wladimirowa’s laboratory, has proved itself useful in establishing 
the deviations in the amount of the acids in pathologic conditions. The content of 
organic acids in scarlet fever is greatly increased in the beginning, and this 
increase is found to be somewhat dependent on the severity of the diseas In 
diphtheria, likewise at the onset, the content of organic acids is much increased. 


The principal cause of the increase must obviously be ascribed to the action of toxin. 


EMERSON, Bostot 


VACCINATION AGAINST SMALLPOX AND ITs COMPLICATIONS. JOSEF U 

Casop. lék. éesk. 67:1669 (Nov. 30); 1791 (Dec. 28) 1928. 

The author cites the various theories of the origin of postvaccinal enceph 
litis as (1) noxious material in the lymph, (2) activation of a latent focus, 
specific toxin, (4) a coincidental infection, (5) a combination of two infecti 
and (6) infection in school children by contact. Bastiaanse cited a series of 
cases of encephalitis in 250,000 vaccinations, 15 of which were fatal. The 
used was from three different sources. After experimental work on monkeys an 
a thorough study of the literature, the author feels that in no instance can a 
vaccine virus be incriminated as the etiologic factor. As an argument for the 
efficiency of vaccination, the figures of Guam on compulsory vaccination for 
eleven years, showing no smallpox, are contrasted with those on voluntary vac- 
cination for an equal period in Utah, showing 375 cases per ten thousand population. 
Subcutaneous vaccination and the use of attenuated virus and vaccine serum are 


recommended for the greatest safety. Se a ee 
" STULIK, Chicag 


THE BACTERIOLOGY OF OrITIS MEDIA FOLLOWING SCARLET FEVER 
DrpHTHERIA. S. Kopac, Casop. lék. Cesk. 67:1777 (Dec. 28) 1928. 


Of 198 cases of scarlet fever, 8 (4 per cent) were complicated by infection 
of the middle ear. Of 139 cases of scarlet fever and diphtheria combined, 10 
(7.2 per cent) showed otitis media. Of 450 patients with diphtheria, 4 (0.8 per 
cent) had a complicating otitis media. Virulent diphtheria organisms were found 
in 45 per cent of these, and were distributed as follows: in 50 per cent of 
the cases of scarlet fever, in 25 per cent of the mixed cases and in only 25 per 
cent of the cases of diphtheria. The question of a diphtheria carrier in otitis 
media becomes important because none of the cases with virulent diphtheria showed 
symptoms differing from those in ordinary otitis media. No membrane forma- 
tion was found. In such cases a virulent discharge may be present for a period of 


years. a ae 
. STULIK, Chicago. 
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Chronic Infections 


AN APPRAISAL OF THE NEWEST ARSPHENAMINE SYNTHETIC, BISMARSEN, IN THE 
‘TREATMENT FOR SYPHILIS. JOHN H. Stokes, THomMAs H. MILLER and HEeEr- 
MAN BEERMAN, Arch. Dermat. & Syph. 23: 624 (April) 1931. 


Bismarsen (bismuth arsphenamine sulphonate) was devised by Prof. G. W. 
Raizies. Its arsenical content is from 12 to 15 per cent; its bismuth content from 
23 to 25 per cent. It is a combination of a spirillicide and a defense builder. It 
is of comparatively low toxicity and is given only intramuscularly. A study of its 
use was begun by Chambers and Stokes in 1925. These authors reported 204 cases 
in 1927. This article is a report of three more years of its use, embodying a 
reexamination of 94 of the original 204 patients. A total of 341 patients received 
7,666 injections over a period of five years. 

Local pain was one of the serious drawbacks. It occurred directly in pro- 
portion to age. It was present in 15 per cent of the patients from 1 to 20 years 
of age and in 57.1 per cent of those from 61 to 80 years. Hot compresses and 
prolonged massage were useful in preventing and combating untoward symptoms. 
The incidence of exfoliative dermatitis is 1 case in 5,556 injections, about that of 
neoarsphenamine. Patients who had experienced nitritoid reactions and jaundice 
following other arsenicals were able to take bismarsen uneventfully. 

In the five years 69 patients with primary and secondary syphilis were treated ; 
45 were given bismarsen exclusively. Of 4 who were seronegative, 3 never became 
positive. The healing effect seemed to be slow. The majority of the primary 
lesions healed in from five to thirteen injections. Twenty-three of the twenty-five 
cases of secondary syphilis cleared up after the eight treatments. Three of forty- 
five cases showed a Herxheimer reaction. In no case did reversal of the Wasser- 
mann reaction occur before the fifth injection on a once a week schedule. Of 29 
patients who received twenty or more injections only 2 failed to show a reversal of 
the Wassermann reaction. Eleven patients who received forty or more injections 
were all seronegative. The lasting effect on the Wassermann reaction cannot be 
stated because of the shortness of time since the institution of the drug. Eleven 
patients of the group reexamined had the spinal fluid tested. Two reactions were 
positive. In one case the condition was a neurorecurrence and the other was 
thought to have been abnormal from the beginning. 

Fifty patients received bismarsen and were observed for a period of six months 
or more. Six, or 12 per cent, showed some form of a relapse. This result is to 
be compared with the 20 to 40 per cent observed in carefully studied series treated 
with other drugs and modern methods. Bismarsen apparently has little effect on 
arresting the advance of cardiovascular lesions. 

The effects of rest and lapses of treatment on results was shown in fifty-two 
cases: Thirty-two patients received treatment continuously, 21 intermittently. The 
percentage of relapses in the continuously treated patients was 9.1. In those who 
had rest periods or lapses of treatment the percentage was 14.3. Bismarsen appar- 
ently reduces from 40 to 50 per cent of resistant positive Wassermann reactions 
of the blood to negative in the various phases of the disease, including Wassermann- 
fast latency. In cardiovascular syphilis bismarsen produced a good result in 
thirteen to twenty-two cases. Symptomatic relief was observed without the use 
of iodides or mercury. No cases of myocardial or coronary disease were studied. 

Its slowness of action does not make bismarsen a suitable drug to use in the 
treatment for prenatal syphilis. For the same reason it is not recommended in 
cases of cutaneous, mucosal or osseous gumma. The drug has relatively little 
influence on the paretic formula of the spinal fluid. Good symptomatic relief was 
obtained in meningeal headache and lightning pains in tabetic patients. Optic 


atrophy was not benefited. Hasessott Iowa Cis 
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TUBERCULISATION AND TUBERCULOSIS IN CHILDREN UNDER URBAN CONDITIONS: 
R. J. MattHews, Tubercle 12: 


’ 


WirTH SPECIAL REFERENCE TO “CONTACTS.’ 
193 (Feb.) 1931. 


Providing proper technic is used in making the Pirquet test, the following 
conclusions are justified: Bodies harboring living tubercle bacilli usually give 
positive reactions. Exceptions to this occasionally occur. In such anergic states 
the prognosis is poor. Apart from these cases a negative reaction is a satisfac- 
tory indication that the body does not harbor living bacilli. The method of 
Pirquet appears satisfactory during the early years of life. Thereafter the 
possibility of a fall in sensitivity having occurred demands the use of a 
titative test, at any rate between the ages of 7 and 12 years. 

The infant has an unstable physiology and no previous experience of infection 
—therefore no acquired immunity. A high degree of sensitivity is common, and 
resistance to disease is relatively low. During childhood physiology becomes 
stabilized, and in those surviving infantile infection the lesions tend to undergo 
compensation. Infection is much less dangerous than during infancy; previous 
infection now begins to protect. Childhood is a period of relatively low sensi 
tivity, high tolerance and a relative latency of disease. At adolescence the gen- 
eral health is liable to be undermined by social, physiologic and economic changes. 
Sensitivity tends to rise and resistance to fall. Although previous infection 
still offers protection to some, in others old lesions are prone to reactivation. 
Fresh’ infection is dangerous and the types of disease serious. The disease 
occurs far more frequently in female contacts than in males. Contacts remain- 
ing’ healthy during childhood show a high incidence of tuberculosis during 
adolescence. Recrudescence in those previously diseased is also common at thi 
time. 


juan- 


SmitH, Ogden, Utal 


A COMPARATIVE STUDY OF THE CUTANEOUS REACTIONS OF TRAMBUSTI AND OF 
PirQUET. J. BoGpANowicz and W. Szenajcu, Scritti medici dedicati a 
Carlo Comba, ediz., Riv. di clin. Pediat., 1929, p. 439. 


The Trambusti method of tuberculin testing is as follows: 1. One prepares 
a solution of old tuberculin diluted with 0.5 per cent phenol 1:8. 2. One dips a 
hypodermic needle a depth of 1 cm. into this solution and then inserts it a dis- 
tance of 0.5 cm. into the skin as in the Schick or Dick tests; it is quickly with- 
drawn. 3. The dilution can be kept for a long time without deterioration. 
4. The reaction is read after twenty-four and forty-eight hours as in the Pir- 
quet test. The authors found this test about as sensitive as the Pirquet, but less 
sensitive than the Mantoux test. The Trambusti test is, however, simpler and 
quicker to do than the Pirquet test; this renders it preferable for use in practice, 


and especially when large numbers of tests must be done. iesccme  Bostos 
tGINS, 2OSLOI 


CaN TUBERCULOSIS IN CHILDREN BE INFLUENCED BY EPIDEMIC PAROTIT! 
W. ScHweENK, Arch. f. Kinderh. 92:57 (Nov. 28) 1930. 


The lymphatic type of child appears to be subject to epidemic parotitis slightly 
more than the normal child. As this type of child is also subject to tuberculosis, 
it might appear that there was a synergism, but the author does not believe that 


the number of cases studied warrants this conclusion. : —— 
vets : . SANFORD, Chicago. 


THE Toxic COMPONENTS OF THE NEUTROPHILIC LEUKOCYTES IN TUBERCU- 
LOSIS IN CHILDREN. J. TANEFF, Arch. f. Kinderh. 92:104 (Dec. 19) 1930. 
Toxic granules in the leukocytes were studied in eighty-five tuberculous chil- 

dren. Their number was increased in active peribronchial infiltration, but was 


not increased in a stationary cavernous process. The author believes that this 
increase and decrease may serve to indicate the pressure of an active process. 


SANFORD, Chicago. 
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A CASE OF THE TRANSFERENCE OF CONGENITAL SYPHILIS TO THE SECOND 
GENERATION. MarcGot HEcH-ELEpDA, Dermat. Wchnschr. 92:309 (Feb. 28) 
1931. 

The grandmother of the patient presented signs of tertiary syphilis with a 
positive serology. The mother, with no history of acquired syphilis, gave a 
positive Miiller reaction, though the Wassermann reaction of the blood was 
negative. The father’s serum gave negative reactions to syphilitic tests. The 
patient, aged 8 years, as well as her younger brother, presented signs of congenital 
syphilis and positive serology. an : - : 
inate 1 positive serolog; [aussic, San Francisco. 


PRIMARY TUBERCULOSIS OF THE MIDDLE Ear. F. ALTMANN, Monatschr. f. 
Ohrenh. 65:460 (April) 1931. 


Altmann describes the clinical history and the results of postmortem histologic 
examination in a case of primary tuberculosis of the middle ear. In a nursling, 
born of a tuberculous mother, swelling of the cervical lymph nodes set in when 
the infant was 3 months old. At this time the Pirquet reaction was negative. 
Three weeks later the symptoms of bilateral acute otitis became manifest, and 
two weeks after that a tuberculid of the cheek was noted. At that time the Pirquet 
reaction was positive. Subsequently, other signs of a miliary tuberculous dis- 
semination developed. The infant died three months after the beginning of the 
disease. Necropsy revealed a generalized miliary tuberculosis with tubercles of 
various sizes and in different stages of caseation. A primary complex could not 
be found in the lungs or in the regional lymph nodes. The pharyngeal organs 
and the intestinal tract were free from tuberculosis. The lymph nodes surrounding 
the ears and particularly the cervical and lateral retropharyngeal lymph nodes 
were enlarged and caseated. Both middle ears, especially the right, revealed 
tuberculous changes. The author considers the process in the right ear the primary 
focus of the disease, and he discusses various theories of pathogenesis. In the 
literature he found only a few reports of cases of primary tuberculosis of the 
middle ear. However, a review of these cases showed that the disease generally 
develops in infants less than 1 year of age; as a rule, between the third and 
seventh months. The clinical manifestations are so characteristic that one may 
speak of a syndrome: swelling of the lymph nodes in the region of the ear, 
secretion from the middle ear and sometimes facial paralysis and a_ positive 
reaction to tuberculin. [ArcH. OTOLARYNG.]. 


THE PREALLERGIC PERIOD OF TUBERCULOSIS (DEMONSTRATION OF BACILLI). J. 
LIGNER, Ztschr. f. Kinderh. 50:505, 1930. 


Infection by tuberculosis by the air route is without sign until, on the appear- 
ance of allergy which takes from three to seven weeks, the organism acquires 
the capacity to react. With this appearance comes a triad: sensitiveness to 
tuberculin, a period of fever and a thickening of the hilus in one lung or the 
other. Before this time, it is difficult to tell whether a child who has been 
exposed has become infected or not. Bacilli are, however, present in the primary 
focus, and can be demonstrated by an examination of the material obtained 
from the stomach by gastric lavage. Ligner reports the case of a 7 months old 
girl who, having been exposed to a tuberculous mother, was isolated and kept 
under observation. Gastric lavage showed in the preallergic stage that the child 
was infected. This is the first time that such an infection has been demonstrated 
at this early stage during life. In an autopsy on a 2 months old child dying of 
cholera, who had been exposed to a tuberculous mother, Bernard and Lelong 
found no signs of microscopic tuberculosis, but guinea-pigs given injections of 
material from the lymph glands, spleen and liver reacted positively. Apparently 
there are cases in which tubercle bacilli can be demonstrated when there are no 
microscopic signs and tubercle bacilli from a primary focus are being given off, 
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before one is able to demonstrate the presence of tuberculosis in any way, 
clinically or by roentgenography, and cases may be infectious although they do 


not show a reaction to tuberculin. iseeeaw. Boston 


Internal Diseases 


THE UsE or MIXED RESPIRATORY VACCINE IN INFECTIONS OF THE UPPER 
RESPIRATORY TRACT IN CHILDREN. Roy P. Forses, Arch. Pediat. 48:99 
(Feb.) 1931. 


The author reports his results from the use of a mixed respiratory vaccine in 
(1) acute infections of the throat, (2) acute rhinopharyngitis and (3) subacute 
rhinopharyngitis. His conclusions are: “1. Mixed respiratory vaccine has been 
found to have a therapeutic value in the treatment of infections of the upper 
respiratory tract. 2. Acute throat infections, if accompanied by cough, are amenable 
to vaccine therapy in many instances. 3. Febrile reactions follow vaccine injec- 
tions in about 50 per cent of the acute upper respiratory infections, but are less 
common in subacute or chronic infections. 4. The incidence of otitis and cervical 
adenitis, as complications of the acute upper respiratory infections, is apparently 
not influenced by vaccine therapy. 5. Vaccine therapy is particularly useful to 
the otolaryngologist and to the pediatrician in the treatment of subacute rhino- 
pharyngitis associated with cough and hyperplastic bronchitis.” 


WADDELL, University, Va. 


AcuTtE INFEcTIOUS EDEMATOUS LARYNGITIS IN WHICH RECOVERY FOLLOWED 
TRACHEOTOMY. CHARLES I. Hype and JAcos RucuMAN, Arch. Pediat. 
48:124 (Feb.) 1931. 


A case is reported in which acute edema of the larynx was treated successfully 


by tracheotomy. a an ‘ ; 
y wee y WADDELL, University, Va: 


ConTINUOUS INTRAVENOUS INJECTION OF DEXTROSE IN RINGER’S SOLUTION. 
I. SHELTON HorsLteEy and Guy W. Horstey, Arch. Surg. 22:86 (Jan.) 
1931. 


A 5 per cent solution of dextrose in Ringer’s solution supplies fluid and calories 
in certain conditions, such as hemorrhage and shock. By the insertion of a 
cannula in a vein at the elbow a continuous flow of the solution is secured. 
Depending on the condition for which it is employed, it can be given at any rate 
from 150 to 400 cc. an hour. In twenty-four hours, at the rate of 150 cc. an 
hour, 675 calories can be given. This method is particularly useful in vomiting 
patients and when it is difficult to force nutrition through the bowel. In 750 
cases in which this method has been employed there have been few reactions. 


KAISER, Rochester, N. Y. 


ABDOMINAL ALLERGY IN INFANCY. HENRY E. STAFFORD, RICHARD G. WATSON 
and LAWRENCE R. Jacosus, California & West. Med. 34:168 (March) 1931. 


The authors’ summary is as follows: “Many cases of infantile colic do not 
respond to the commonly accepted methods of treatment. Our observations, sup- 
ported by the clinical and experimental work of others, suggest that many of these 
infants can best be treated when considered as hypersensitive individuals. Treat- 
ment consists in the removal of the offending article or modification to produce 


a more complete digestion of the protein.” Tics . Gin Firenciecn 
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FUNCTIONAL DISORDERS VERSUS ORGANIC HEART DISEASE IN CHILDHOOD. 
ALFRED HAMLIN WASHBURN, California & West. Med. 34:179 (March) 
1931. 

The author has selected a case record from the files in his cardiac clinic, and 
on this basis discusses the differential diagnosis between congenital cardiac defects, 
acquired organic disease of the heart (which is usually of rheumatic origin) and 
functional cardiac disorder. He stresses the importance of relating the diagnosis to 
the treatment and prognosis, and also emphasizes the importance of the investigation 
of the whole history, the physical condition and the daily regimen before a diag- 
nosis 1s made and therapy prescribed. Dickey, San Francisco. 


SOME INTERESTING CASES OF HYPERTROPHIC PyLoric STENosis. R. R. 
MacGreoor, Canad. M. A. J. 24:269 (Feb.) 1931. 


Three cases of hypertrophic pyloric stenosis are reported. All the patients 
underwent Ramstedt’s pyloroplasty. One died. The unusual feature of these cases 
was that the patients were all in the same family. Three older children had been 
normal. An interesting fact was that two children born before the war were 
norinal and that the three patients were among the four born after the war, when 
the mother was in a highly nervous state due to her anxiety while her husband 


was in the army. 
’ Moore, Omaha. 


IopAx: A RADIOLOGICAL AND UROLOGICAL Stupy. BRANSFORD LEwIs, 


GRAYSON CARROLL and MARTYN ScHattyN, South. M. J. 24:206 (March) 
1931. 


The use of iopax seems to offer some advantages over older procedures, such 
as cystoscopy and pyelography, in the study of urologic conditions in childhood. 


In the study of eighty-four cases by von Lichtenberg and Swick, sixty-one 
gave satisfactory diagnostic data. In twenty-two cases cystoscopy and retrograde 
pyelography were necessary. 

During the active period of excretion of iopax the urine contains 5 per cent 
of the drug, which is demonstrable roentgenologically, but does not give as intense 
a shadow as that in a cystoscopic pyelogram made following the injection of a 
12 per cent solution of sodium iodide by ureteral catherization. Normally, 90 per 
cent of iopax injected is eliminated by the kidneys: 60 per cent during the first 
two hours, 25 per cent during the next hour and the remaining 15 per cent during 


the last four hours. Scunutz, Chicago 
‘ 5 ‘ . 


Ca@tiac Disease. LEONARD G. Parsons, Lancet 1:61 (Jan. 10) 1931. 


Samuel Gee gave the first description of celiac disease in 1888. It is more 
common in girls than in boys, and the onset is usually insidious during the age 
period of 9 months to 2 years. Frequently the diagnosis is not made until the 
child is 5 or 6 years of age. The characteristics of the fully developed case are: 
(1) large, pale and offensive stools containing considerable amounts of fat; 
(2) wasting and stunting of growth; (3) abdominal distention; (4) anorexia and 
other nervous symptoms, and perhaps (5) symptoms of deficiency. 

A diagnosis of celiac disease should not be made if the stool does not contain 
more than 2 Gm. of fat per day. In the diarrheal period “they are irritable and 
passionate and are as moody and capricious as their appetities.” Rickets occurs 
at two definite periods in celiac disease, viz., in infancy and at from 5 to 7 
years of age. Celiac disease runs a long drawn-out course marked by many ups 
and downs. Some patients make a complete clinical and “biochemical” recovery. 
There is no known morbid anatomy of the disease, and its cause is unknown. 

The essentials in the dietetic treatment are a high protein diet with only a 
moderate amount of carbohydrate and a low or absent fat content, and an adequate 


supply of vitamins, salts and water. LANGMANN. New York 
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HAEMOLYTIC JAUNDICE. W. M. FELDMAN, Proc. Roy. Soc. Med. 24:115 (Dec.) 
1930. 


A case of hemolytic jaundice in a child, aged 7 years, is reported. The blood 


counts made at various times are given. WILLiamson, New Orlea 
-LIAMSON, I eans 


INTESTINAL HEMORRHAGES IN INFANCY. NApjr Sarp, Rev. frang. de pédicz 
6:734, 1930. 


After mentioning the possibility of gastro-intestinal hemorrhage in scurvy 
diseases of the blood and septicemia, the author discusses gastro-intestinal hemo 
rhages due to local causes without signs of occlusion. The conditions consid 
are ulcers of the stomach and duodenum, lesions of Meckel’s diverticulum, poly; 


and tumors of the intestin yari ombosis. . 41 
t testines, varices and thrombosis Lesie, Evanston, I! 


THE USE oF CERTAIN QUININE PREPARATIONS IN RESPIRATORY DISEA 
MAURICE ABELMANN, Rey. franc. de pédiat. 6:747, 1930. 


The author points out that quinine must be given parenterally in order t 
excreted in the lung and so be of value in pulmonary infections. Two preparatior 
are discussed: The first, a basic quinine and camphor in oil, gave excellent resu 
according to the author, in cases of chronic bronchitis, bronchopneumonia, asthm: 
bronchitis and bronchiectasis. The second, an aqueous solution of 25 per 
quinine, alkaline in reaction, was thought to be of great benefit in pneumoc: 
infections, stimulating leukocytosis and hastening the crisis. It is given in dé 
of from 1 to 2 cc. daily. The two cases reported in the second group do 
convince one of the value of the drug, as they are typical of the course 
disease without medication. 


LeEsLig, Evanston, Ill. 


RUPTURE OF THE ALVEOLI AND ITs SEQUELAE. EUGENE S. STRANSKY, Rev. 
frang. de pédiat. 6:764, 1930. 


An excellent discussion of rupture of the alveoli is given. The author has had 
3ix cases and is well versed in the literature. Alveolar rupture may occur in 
premature and debilitated infants from coughing, because of the poor quality of 
the elastic tissue of the lungs. The escaping air, penetrating through the inter- 
stitial tissue may find its way to the mediastinum or under the pleura, or both. 
Rupture of the pleura will produce pneumothorax. Migration of the air from 
the mediastinum may produce a subcutaneous emphysema. Such an occurrence 
is favorable as it tends to lessen the intrathoracic pressure. With a pneumothorax 
relief may be obtained by aspiration of the air from the cavity. Unfortunately, 
because of the tendency of tissue in the infant to resist the penetration of air, the 
emphysema is limited to the mediastinum in the majority of cases. The accumula- 
tion of air in the mediastinum prevents proper dilatation of the lungs and also 
causes stasis by pressure on the veins, particularly the superior vena cava, and 
difficulty in deglutition by pressure on the esophagus. 

Clinically the infants show (1) a sudden dyspnea with cyanosis and the thorax 
held in a position of forced inspiration, (2) a pushing away of the heart from 
its anterior position with muffling of the heart sounds, (3) tympany over the lungs, 
(4) a decrease in breath sounds, particularly when a pneumothorax is present 


and (5) the appearance of the phenomena of stasis. Leste, Evanston, III 


TuREE CASES OF OSTEOCHONDRITIS OF THE SHOULDER. ETIENNE SORREL and 
Paut Burnorr, Rev. d’orthop. 18:56 (Jan.) 1931. 


Three cases of osteochondritis of the shoulder are presented by Sorrel and 
3ufnoir. An exact diagnosis was not possible from clinical observations, roentgen- 
ograms or pathologic examination of biopsy material removed at operation in 
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two cases. The whole picture so closely simulated osteochondritis of the hip 
clinically, from a roentgenologic standpoint and in progress, that the diagnosis of 


osteochondritis of the shoulder seems unquestionable. Rran. Vancowver.B. C 
AN, BC, 


THe TREATMENT OF FRAGILITY OF THE BONES BY PREPARATION OF THE 
Tuymus GLAND. E. Gorter, Scritti medici dedicati a Carlo Comba, ediz., 
Riv. de clin. pediat., 1929, p. 217. 


The author reports two cases of osteopsathyrosis (unusual fragility of the bones) 
in children aged 18 months and 2 years, respectively. Antirachitic treatment over- 
came the manifestations of rickets, but did not affect the fragility which must have 
been a separate condition. The calcium and phosphorus content of the blood 
was normal. The feeding of thymus gland (20 Gm. of pig’s thymus gland daily) 
rapidly cleared up the condition. This observation fits in with those of Enriquez 
and Robuschi and of Goldner that the thymus gland becomes enlarged following 


fracture. 
Hiace1ns, Boston. 


A CASE oF AcuTE ALEUKEMIC LYMPHADENOsIS. L. VELAsco Bianco, O. I. 
3EHR, E. M. EcueGaray and B. Mora, Arch. am. de pediat. 7:8 (Jan.) 1931. 


The authors describe a case of acute aleukemic lymphadenosis in a boy, 10 years 
of age, with a clinical and pathologic picture characteristic of that disease. The 
patient was brought to the hospital complaining of enlargement of the submaxillary 
and cervical lymph nodes, anorexia, fever and diarrhea of five days’ duration. The 
physical examination revealed an undernourished child with an enlargement of the 
cervical and submaxillary glands forming a mass the size of an orange. The 
tonsils were hypertrophied, and a roentgenogram revealed an enlargement of the 
glands at the hilus of the lungs. The liver and spleen were enlarged to two finger- 
breaths below the costal border. There was a high fever, a rapid pulse rate and 
a hemic murmur over the base of the heart. The past and family history was 
irrelevant. The Mantoux and Wassermann tests, and inoculation of guinea-pigs 
with the material obtained at biopsy gave negative results. The blood picture was 
as follows: red blood corpuscles, from 1,300,000 to 1,150,000; white blood corpuscles, 
from 13,000 to 10,200; hemoglobin (Sahli), from 40 to 30 per cent. The differential 
leukocyte count revealed: neutrophilic granulocytes, from 10 to 9 per cent; small 
and medium-sized lymphocytes, from 76 to 68 per cent; large lymphocytes, 8 per 
cent; prolymphocytes, from 2 to 4 per cent, and lymphoblasts, from 5 to 11 
per cent. The patient was given sulpharsphenamine which provided temporary 
relief, but he died a month later with manifestations of a hemorrhagic diathesis. 
Autopsy revealed characteristic gross and microscopic changes, namely, hyperplasia 
of the hematopoietic system, with lymphocytic infiltration and hemorrhages in all 
the viscera. 

The authors saw only one case of this kind in 7,000 patients who came under 
their observation in the last year and a half. ScHLutz, Chicago. 


A Case or Lert POSTERIOR MEDIASTINAL EMPYEMA OPENING INTO A 
BRONCHUS: SPONTANEOUS RECOVERY. L. VELAsco BLanco, E. Mon- 
FERINI and R. Lauvers, Arch. am. de pediat. 7:15 (Jan.) 1931. 


The authors report a case of encysted purulent mediastinal pleurisy complicating 
a bronchopneumonia which resulted in a spontaneous recovery by perforation of a 
bronchus and the vomiting of the pus. A girl, aged 4 years, the daughter of 
tuberculous parents, had had whooping ‘cough, bronchitis and measles: when seen 
she had a nasopharyngeal catarrh, cough, dyspnea and fever of eight days’ duration. 
On physical examination the following changes were revealed: a high fever, an 
increased pulse and respiratory rate, dyspnea, cyanosis and some symptoms of 
meningeal irritation. There were normal resonance over the chest anteriorly and 
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diminished resonance of variable degree, crepitant subcrepitant and coarse rales 
posteriorly, particularly over the hilus and base of the left lung. Subsequently 
pectoriloquy and bronchophony developed. An exploratory puncture done several 
days later gave negative results. The Mantoux test was positive, and the liver was 
enlarged. The condition of the patient gradually began to grow worse until twenty 
days after the onset, when a severe cough developed and she began to vomit large 
quantities of pus. The condition of the patient gradually began to improve and 
a year later the purulent expectoration was no longer present and the general 
condition was good even though crepitant rales were still present with diminished 
resonance and pleural friction rub over the left base near the hilus. A _ roent- 
genogram taken two months after the onset of the illness revealed the presence of 
a dense shadow superimposed over that of the heart and extending further to the 
left. A lateral view revealed density in the postero-inferior portion of the 
mediastinum. Roentgenograms taken six and fourteen months later revealed a 
diminution of the mediastinal shadow and a deviation of the latter to the left 


ScHLUTz, Chicago. 


A Stupy oF AGRANvuULOcyYTOsIS. K. Rupitius, Arch. f. Kinderh. 90:241 
(June 27) 1930. 


An infant, aged 6% months, had syphilis and lobar pneumonia. The hemo- 
globin content was 40 per cent; the red cells numbered between 2,000,000 and 
3,000,000, and the white cells between 11,000 and 20,000. There were almost 
twice as many lymphocytes as leukocytes. The differential diagnosis in this condi- 
tion lies between aplastic anemic and aleukemic leukemia. The treatment is varied. 
Polyvalent streptococcus serum, roentgenotherapy and organotherapy have been 


used. The prognosis is not good. d » 
oe § SANFORD, Chicago. 


PNEUMONIA IN CHILDREN. R. Kocuman, Arch. f. Kinderh. 91:267 (Oct. 21) 
1930. 

From a survey of the literature and his own experience, Kochman concluded 
that, as a general rule, pneumonia does not cause an exacerbation of an existing 
tuberculosis. As a matter of fact, normal children are apt to have more difficulty 
in pneumonia than those with tuberculosis. This is true even when empyema 


develops. ' - 
f SANFORD, Chicago. 


A CASE OF ALEUKEMIC MYELOsIS IN A Boy AGED SEVEN AND A HAL! 
E. Kapvan, Arch. f. Kinderh. 91:283 (Oct. 21) 1930. 


A definite etiology was not found in a case of aleukemic myelosis. The white 
cells averaged around 2,000, 45 per cent of which were myeloblasts. Autopsy 
showed the usual pathologic process. 


SANFORD, Chicago. 


HyPorpHysEAL DWARFISM IN A FEMALE. F. ALTMANN, Beitr. z. path. Anat. u. z. 
allg. Path. 85:205, 1930. 


- Chief interest attaches to the case reported by Altmann because he claims that 
it is the first well authenticated example of pituitary dwarfism in the female in 
which changes in the internal genitalia received full consideration. The girl was 
17 years of age at the time of death. Growth had been normal until the eighth 
year of life, when she began to have headaches and to complain of difficulty with 
vision. These symptoms increased slowly but progressively and led to admission 
to the hospital, where death occurred within a few days. The patient was 129 cm. 
tall, a height which corresponds to that of a normal girl of 10 years. The breasts 
were undeveloped, and the axillary and pubic hair was absent. She had never 
menstruated. The basal metabolic rate was normal. There was bilateral optic 
atrophy. Roentgenographic examination revealed a normal sella, above which 
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was an area of calcification. The clinical diagnosis of tumor of the hypophyseal 
duct was confirmed at necropsy. The tumor was the size of a hen’s egg, was 
largely calcified, contained squamous epithelium, and had caused compression 
atrophy of the anterior lobe of the pituitary. The tumor exhibited evidence of 
progressive expansive growth, but was not considered malignant. The thymus was 
incompletely involuted. The thyroid, parathyroid and suprarenal glands were 
normal. The ovaries weighed 3.4 and 3.2 Gm., respectively, and each contained 
many small cystic follicles. Developing follicles were numerous in the ovaries, but 
maturation and rupture of follicles had not occurred and there were no recent or 
old corpora lutea. The uterus was infantile. Altmann’s interpretation of these 
observations is that the tumor caused atrophy of the anterior lobe of the pituitary 
and deficiency of anterior lobe hormone. Development of ovarian follicles was 
normal to the stage of maturation and rupture of follicles, which processes require 
the action of pituitary hormone. The incomplete development of ovarian follicles 
led to a deficiency of ovarian hormone, which in turn resulted in the failure of 
development of the uterus and mammae, absence of axillary and pubic hair and 


1establishment of menstruation. : : 
nonestablishment ¢ . SCHULTZ, Chicago. 


THE DIAGNOSIS AND TREATMENT OF HEMORRHAGIC DIATHESIS. © EDUARD 
GLANZMANN, Kinderarztl. Praxis 1:69 (Oct.) 1930. 


This is an excellent review of the hemorrhagic aspect of scurvy, anaphylactic 
urp Werlhof’s syndrome and hemophilia. . . 
purpura, Werlhof’s synd e and hemoy HUENEKENS, Minneapolis. 


MYASTHENIA AND PTosis INTESTINI IN THE ASTHENIC CONSTITUTION. RUDOLF 
SPERLING, Kinderarztl. Praxis 1:109 (Nov.) 1930. 


In persons with the asthenic constitution, roentgen examination shows ptosis of 


the gastro-intestinal tract, thinning of the muscles of the external abdominal wall 
and delayed peristalsis, which in turn produces an atonic obstipation. Treatment 
consists of psychotherapy, gymnastics and outdoor exercises. Atropine is contra- 


indicated except for severe colicky pains. HUvENEKENS, Minneapolis 
? ens, } ‘ 


THE TREATMENT FOR DIARRHEA IN LATER CHILDHOOD. SIGFRIED ROSENBAUM, 
Kinderarztl. Praxis 1:149 (Dec.) 1930. 


In diarrhea the physician is confronted by three tasks: to give the damaged 
bowel the proper rest, to guard the child against hunger and to watch particularly 
the intake of vitamins, proteins and water. The causes of diarrhea may be divided 
into (a) dietary disturbances, (b) infectious diarrhea, (c) parenteral infections and 
(d) constitutional inferiority. Often several of these causes are combined. The 


author offers nothing new in treatment. HvENEKENS, Minneapolis 
JE} Ns, } s. 


THE TECHNIC AND VALUE OF THE BLOOD CORPUSCLE SEDIMENTATION REAC- 
TION IN PEDIATRIC PRACTICE. ARVID WALLGREN, Kinderarztl. Praxis 1: 


155 (Dec.) 1930. ° 


Wallgren gives in detail the micromethod of Linzenmeier-Raunert which does 
away with the necessity for venipuncture. In general it may be said that pathologic 
conditions increase sedimentation, while certain of the diseases of the liver and 
decompensated cardiac conditions decrease it. This reaction is a better index of 
physical health than is body temperature; an increased sedimentation value is a 
sign that an active pathologic process is present, which continues to be active as 
long as high sedimentation values persist. The test is of particular value in 
judging the activity of tuberculosis, rheumatism and rheumatic disease of the 
heart, and is a good guide as to how strenuous the therapeutic measures should be. 


HvENEKENS, Minneapolis. 
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THE Tuyroip PrRospLeM. Emit WIELAND, Kinderarztl. Praxis 1:166 (Dec.) 
1930; 2:19 (Jan.) 1931. 


The author presents an excellent review of diseases of the thyroid, comprising 
both hypof i i : 
ypofunction and hyperfunction. HUENEKENS, Minneapolis. 


THE SIGNIFICANCE OF HYDROLABILITY IN THE PROGNOSIS OF INFECTIONS IN 
DystropHic INFANTS. WILHELM STOELTZNER, Kinderarztl. Praxis 2:14 
(Jan.) 1931. 


Stoeltzner found that 20 per cent of dystrophic infants under his care were 
hydrolabile. The hydrolabile infants had a slightly greater tendency to infection 
than those who were hydrostable, but the great difference lay in the prognosis. Of 
the hydrolabile dystrophic infants with infection 50 per cent died, while death 
occurred on only 10 per cent of the hydrostable group. The author regards hydro- 
lability as a constitutional disturbance of the lipoid metabolism, which can be 
influenced favorably by the administration of cod liver oil and egg yolk. He 
prophesies that when these two substances are given freely to all infants, infant 
mortality from infection will be markedly lowered. HUENEKENS, Minneapolis. 


THE TREATMENT FOR PyuRIA IN CHILDHOOD. Hans ARON, Kinderarztl. Praxis 
2:15 (Jan.) 1931. 


Clinical as well as pathologico-anatomic investigation shows that the majority 
of pyurias in childhood involve the kidney, sometimes in the form of small renal 
abscesses and often as an interstitial suppurative nephritis. Clinically pyurias can 
be classified as follows: (1) the septic meningeal form, most often seen in infancy ; 
(2) pyuria as a complication or sequelae of other infections, especially of the upper 


respiratory tract (this is the most frequent form of pyuria), and (3) chronic 
subfebrile or afebrile pyuria. In the acute forms dehydration is most to be feared. 
Aron’s treatment is directed against this symptom. He gives infants from 20 to 
25 Gm. of sugar per kilogram of body weight, and older children from 10 to 15 Gm. 
per kilogram; the sugar is given in from 34 to 1% liters of water, mostly by 
mouth, frequently by rectum and occasionally subcutaneously. After two or three 
days of this treatment, other food is gradually added. In very severe cases, 
repeated intramuscular injection of maternal citrated blood are given. In the 
chronic forms the same treatment is carried out at definite intervals, but the results 
are not as good as in acute cases. HUENEKENS, Minneapolis. 


CLINICAL PICTURE AND TREATMENT OF INTERLOBAR PLEURITIS. HERMAN 
ScHALL, Kinderarztl. Praxis 2:54 (Feb.) 1931. 


The cause of interlobar pleuritis is usually tuberculosis or pneumonia; the 
diagnosis is difficult except by means of roentgenograms, and the course is mild 
except when interlobar empyema occurs. The treatment is directed to the under- 
lying cause. The effusion practically never requires drainage except when pus is 
present, and then repeated aspiration is more effective than rib resection. Schall 
thinks that many cases diagnosed as epituberculosis, tuberculous infiltration or 
nonsyphilitic thickening are in reality interlobar pleuritis and can be diagnosed 
only by careful roentgen studies. Huenexens, Minneapolis. 


ROENTGEN INDICATIONS IN INTERLOBAR PLEuRITIS. Moritz DEeMmaAnt, Kinder- 
arztl. Praxis 2:63 (Feb.) 1931. 
Eight excellent reproductions of roentgenograms illustrating various types of 
interlobar pleuritis are shown. Hunwixens; Minneapolis. 
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THE INFLUENCE OF MEASLES AND THE PHENYLETHYLHYDANTOIN EXANTHEM ON 
THE COURSE OF A GENUINE NEPHROSIS. OTTO TEZNER and JOSEFINE 
Stross, Monatschr. f. Kinderh. 49:1 (Jan.) 1931. 


Two cases of nephrosis are reported in which the occurrence of an attack of 
measles brought definite improvement. In one the improvement seemed per- 
manent; in the other temporary. As phenylethylhydantoin produces an exanthem 
something like that of measles, the authors attempted to determine the results of 
producing a rash with this drug in a third case of nephrosis. They believe that the 


results were favorable. GeRstLEy, Chicago 
STLEY, ’ 


INVESTIGATION OF THE CAPILLARIES IN A CASE OF HEMORRHAGIC DIATHESIS. 
ALEXANDER STROBL, Monatschr. f. Kinderh. 49:24 (Jan.) 1931. 


A boy, aged 5, with hematuria, had attacks of intestinal hemorrhage and severe 
pain in the calves of the legs. Examination of the blood gave negative results. 
Microscopic examination of the capillaries showed some anatomic weakness in 
their wall, as if they had been damaged by toxins. The author suggests that this 
may have been a case of Henoch-Shonlein purpura without cutaneous manifesta- 
tions. She suggests that cases of this type may be overlooked. 


GERSTLEY, Chicago. 


BRONCHOPNEUMONIA. Hans Kraxkowsky, Monatschr. f. Kinderh. 49:54 (Jan.) 
1931. 

Transpulmin is a sterile solution of basic quinine and camphor in etherized oil. 

The author used it in cases of bronchopneumonia with favorable results. His study 


is not conclusive. GerstLEy, Chicago 
FERSTLEY, . 


Liporp GRANULOMATOSIS. W. CHESTER, Virchows Arch. f. path. Anat. 279:561 
(Dec.) 1930. 


A review of the literature on lipoid granulomatosis or xanthomatosis is given. 
The clinical syndromes of this disorder of lipoid metabolism are described under 
different names in the literature. The osseous form manifests itself as exoph- 
thalmos, diabetes insipidus and soft tumors with defects of the skull. It is usually 
called Christian’s syndrome, but the author would name it Hand’s disease because 
Hand was the first writer to describe this syndrome. All organs can be involved, 
and a great variety of clinical symptoms may be present. If the spleen and liver 
are chiefly involved, the syndrome of splenohepatomegaly (Niemann-Pick’s disease) 
is produced. In some cases of this kind, the cholesterol of the blood is increased. 
Both forms of the disease occur chiefly in Jews. Niemann-Pick’s disease is always 
fatal and occurs chiefly in girls from 5 to 20 months of age. Hand’s disease can 
continue for a long period if the “granuloma” does not destroy a vital organ. It 
is most frequent in males, beginning between the third and fifth years of life. These 
two syndromes must be clearly separated from Gaucher’s disease in which a dis- 
turbance of the kerasin metabolism seems to be present. The author describes two 
cases of his own in which marked infiltration of the lungs, heart, bones and 
suprarenal glands, with typical lipoid-containing cells, was present. He distin- 
guishes between three constituents of the granuloma: (1) the lipoid cells, which 
are specific; (2) the exudate cells, which represent the reaction of the tissue to 
the presence of the lipoids, and (3) the connective tissue which is predominant 
in the healing phase of the “granuloma.” As in other granulomas, the lipoid 
granuloma can invade and destroy the parenchyma. This condition can heal 
spontaneously, which is in favor of the conception that it is granuloma and not a 
tumor. Therefore the name xanthoma is rejected. Further study should attempt 
to disclose the underlying disorder of lipoid metabolism and open a path for the 


treatment in lipoid granulomatosis. SCHOENTHAL, New York. 
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THE PATHOGENESIS OF CROUPOUS PNEUMONIA. R. GrRossER, Ztschr. f. Kinderh. 
50:55, 1930. 


In the beginning, croupous pneumonia gives a hyperergic reaction, the picture 
of a perifocal inflammation; at first, therefore, it cannot be distinguished, either 
roentgenologically or by clinical signs, from the perifocal inflammation of tuber- 
culosis with an acute onset. By analogy, croupous pneumonia may be divided into 
types, according to the site of the focus: (1) a perihilar site, extension occurring 
by the lymphatics (a minority of cases); (2) a peripheral site in the pulmonary 
tissue (the majority of cases); (a) extension by the bronchi (transitional forms to 
focal pneumonia, and (b) extension by the blood. This conception explains why 
only one lobe or a definite lobe is affected; it does not explain the rare attack on 
the upper lobe of the left lung at all ages, and on the lower lobe of the right lung 


i ry S 4 4 ~ 
during the first two years. Emerson, Boston. 


2 


SIMMOND’s HyPOPHYSEAL CACHEXIA IN CHILDHOOD. B. DE RupDER, Ztschr. f. 
Kinderh. 50:113, 1930. 


A girl, aged 914, was admitted because of dwarfism and extreme cachexia. 
The weight was 11.2 Kg., and the height 100 cm. She had no appetite, and rested 
constantly. A roentgenogram showed an extremely small sella turica. The basal 
metabolic rate was low. The diagnosis of a hypoplasia, rather than a tumor of 
the hypophysis, was supported by the neurologic observations: white atrophy of 
the optic nerve head, occasional nystagmus, almost complete blindness for years, 
spastic ataxic disturbance of the lower extremities and severe kyphosis; there was 
no primary retardation of intelligence. The picture fits in with the group of 
hereditary ataxias of Friedreich and Marie. This seems the more certain because 
of the blood relationship of the parents (first cousins) and because of the studies 
of Hanhart on family trees showing hypophyseal dwarfism. Emerson, Boston 


DIABETIC COMA WITH RENAL INSUFFICIENCY IN CHILDHOOD. H. Rau, Ztschr. 
f. Kinderh. 50:119, 1930. 


A boy, aged 2%, complained of great thirst, three weeks before admission to 
the hospital; he had pains in the abdomen, loss of appetite, dulness, constipation 
and later coma. Urinalysis showed: sugar 6 per cent, albumin +, acetone + + +, 
leukocytes, red blood cells and many granular casts. He recovered in fourteen 
hours, after the administration of 160 units of insulin and intravenous fluid, but 
after three or four hours, coma, anuria, an increase in blood pressure, vomiting 
and toxic breathing developed. The blood sugar was 200 mg. The condition 
must have been uremia. The rapid overcoming of the diabetic coma by the use 
of much insulin led to a disturbance of the metabolism and overloading of the 
kidneys. This, however, was a functional disturbance which could be overcome 


in a child, in contrast to an adult. Rusason. Bostot 


So-CALLED IDIOPATHIC HYPERTROPHY OF THE HEART AND ESSENTIAL HYPER- 
TONIA IN CHILDHOOD. S. MUSSLINER, Ztschr. f. Kinderh. 50:134, 1930. 


Mussliner reports two cases of idiopathic hypertrophy of the heart: 1. A girl, 
aged 3 months, vomited several days before admission to the hospital; the day 
before, she screamed, whined constantly and then collapsed. She was moribund 
on reaching the hospital, and died soon after in convulsions. She showed periodic 
but not rapid breathing. Autopsy revealed hyperplasia of the whole heart (weight, 
46 Gm.), mild ascites, an enlarged thymus and little lymphatic tissue. In the 
posterior wall was an area 1.2 by 1.3 cm., reaching to the epicardium and about 
3 mm. in depth. The muscle showed no myocarditis; the small area was a begin- 
ning infarct. The arteries of the heart, liver and thymus, small and great, showed 
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a thickened musculature. The mother had a blood pressure of 155 systolic and 
95 diastolic. 2. A boy, aged 5% months, was admitted because of the increasing 
frequency of convulsions which had been occurring for two months. He showed 
high-grade hypotonia of all the muscles, hyperesthesia of the skin, definite menin- 
gismus, absence of knee jerks, mild choking of the disk, extreme rapidity of the 
pulse and breathing, and mild cyanosis. A tumor of the brain was suspected, and 
following a lumbar puncture, although it was done with extreme care, the child 
died suddenly. The pressure was increased, but the fluid was normal. At autopsy 
the heart appeared much enlarged but of good proportions; it weighed 60 Gm. 
There were multiple small hemorrhages in the brain and cord; one below the 
medulla suggested a tumor. There was no myocarditis. The thymus was not 
especially large. The suprarenals were large, with a narrow cortex. Mild rickets 
was present. No family history could be obtained. 

Mussliner bases his diagnosis on the absence of any cause for the hypertrophy 
of the heart, the beginning infarct and the cerebral hemorrhages, which occur 
more often in hypertonic than in nonhypertonic cases, and the high blood pressure 
in one parent. A high percentage of cases with essential hypertonia present 
constitutional anomalies, and with these may be compared cases of idiopathic 
hypertrophy of the heart and a lymphatic constitution. Emerson, Boston. 


VALUE OF CONCENTRATION EXPERIMENT IN THE SYMPTOMATOLOGY OF ExuDA- 
TIVE D1aTHEsIsS. G. Konic and E. LEpERER, Orvosi hetil. 74:1142, 1930. 


Eight infants were studied who presented the picture of exudative diathesis. 
The urine was collected during the night, when the infants had not been fed for 
about twelve hours. Half hourly portions were collected for examination. Infants 
with exudative diathesis showed a concentration of the urine only to a certain 
point, when dilution began again. This breaking of the curve of concentration 


seems to be characteristic of exudative diathesis. re ep 


Nervous Diseases 


TREATMENT OF MENINGOCOCCUS MENINGITIS BY CISTERNA PUNCTURE. 
THEODORE GOLDMAN and ALBERT G. Bower, Am. J. M. Sc. 181:414 
(March) 1931. 


An analysis of ninety-eight cases of proved meningococcus meningitis is pre- 
sented, in fifty of which antimeningococcus serum was given by the cisternal route 
and in forty-eight by lumbar puncture. The data presented in tabular form reveal 
that 22 per cent have a better opportunity to survive following cisternal puncture 
than following lumbar puncture. The intrathecally treated patients required one- 
fourth less time in the hospital, two less punctures and an average of 30 cc. less 
serum than the patients treated by the lumbar route. HENSKE, Omaha. 


SYMPOSIUM ON EPILEPSY. TEMPLE Fay, EUGENE P. PENDERGRASS and N. W. 
WINKELMAN, Internat. Clin. 3:78 (Sept.) 1930. 


Convulsions are defined as normal mass reactions of the motor level involved, 
to an appropriate stimulus, when inhibitory release is obtained. Chronic dis- 
turbances or deficiencies in the elimination of cerebrospinal fluid from the cortical 
surfaces of the brain produce overaccumulation of fluid in the frontoparietal por- 
tions and give rise to a “hydraulic cast,” the pressure from which predisposes 
under certain conditions to normal mass reactions of the motor cortex to physiologic 
stimuli, bringing forth a major seizure. Increased accumulations of fluid first 
in the frontal region, then in the parietal region and finally in the basal cisternae 
are demonstrated by means of encephalograms. Aplasia of the pacchionian bodies, 
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the points of exit of the cerebrospinal fluid, interfering with the normal elimi: 
mechanism of the brain is the characteristic pathologic picture. 

Therapeutic dehydration has yielded encouraging results in 94 per cent 
cases studied. Detailed instructions for employing the method of limiting 


and of dietary control are given. . i 
¢ ’ P g MILLER, South Bend, In 


SOME PRINCIPLES IN THE TREATMENT OF BEHAVIOR PROBLEMS IN CHILI 

Lawson G. Lowrey, J. Nerv. & Ment. Dis. 73:62 (Jan.) 1931. 

Measures applied in the treatment for problems of behavior in children have a 
double task: (1) to attempt to care for present problems, and (2) prevent 
the development of more serious problems in the future. Treatment may be 
divided into a direct and an indirect form. The first includes the physical and 
psychotherapeutic treatment of the child himself. The second connotes the social 
manipulative measures intended to make the environment of the child into a 
source of positive instead of negative stimulation. The child himself must 
regarded as a complicated personality at any stage, living in a variety of gr 
each presenting dynamic features that stimulate behavior either positivel 
negatively. Positive stimulation is defined as that which makes for a wholesom 
personality while negative stimulation produces disorganization of the personality. 
Manipulation of the schooling so that the child receives adequate placement in 
the light of his abilities, with a consequent feeling of achievement, is important 
in developing recognition of him as an individual. Treatment of the affectional 
relationships of the child in the family, its jealousies and the feeling of deprivation, 
demands a more subtle understanding. Changing the child’s environment, com- 
panionship and play brings him under a different type of influence. Often intensive 
psychotherapy with the mother or other important individuals in the family 
becomes necessary. 

Five groups of factors in the causation of behavior disorders have been worked 
out. Group 1 includes the gross mental deviations, psychoses, feeblemindedness, 
epilepsies and the postencephalitic disorders of behavior. Group 2 is composed of 
gross physical deviations. Group 3 consists of the neuroses, and demands in the 
child as in the adult intensive and special therapy to stabilize the personality. These 
three groups demand expert training and individual attention if anything is to be 
accomplished. Group 4 contains the complexes and conflicts of less than the 
neurotic level and is intermediate to groups 3 and 5. Group 5, presumably the 
simplest group, represents complexes and conflicts brought about through ignorance 
and faulty methods of training; it involves much parental education. The 
ignorance of the parents is not always based on an intellectual difficulty, but is 
often due to their emotional conflicts. In groups 4 and 5 lie the battle-grounds 
of the psychologist, the sociologist, the psychiatrist and the educator, and there 
are many different kinds of clinics representing this overlapping of technic. No 
one group has all the answers to the problems of human behavior. 

It is best to begin with the simplest and most direct measures in affecting the 
situation, leaving the more complicated emotional tangles to be dealt with later 
as seems important. It is wise to proceed slowly in the treatment of these 
emotional tangles so that confidential rapport with the child is permitted to 
develop, and this may be said to be the most important point involved in the 


problem that is handled successfully Hane. Greenwich. Conn 


LANDRY'S PARALYs1S: A CLINICAL AND PATHOLOGICAL Stupy. F. GoLpsy, 
J. Neurol. & Psychopath. 11:1 (July) 1930. 


A diagnosis of Landry’s paralysis rests on a rather unsatisfactory and variable 
group of symptoms and physical signs. The essentials of this complex in its 
typical form are: an acute or subacute paralysis of the lower motor neuron type, 
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ascending from the feet and symmetrically involving both sides of the body; 
absence of objective sensory disturbance; no dysfunction of the bladder or the 
rectal sphincter ; little if any febrile reaction and no considerable muscular atrophy. 
The common end-result is death due to paralysis of the motor nuclei in the 
posterior hind brain. 

The author analyzes fifty-two case reports collected from the literature; he 
describes three new cases, in two of which there were postmortem examinations. 
Autopsy was done in the hope of answering the question as to whether Landry’s 
paralysis is a disease entity with a uniform etilogy, symptomatology and 
pathology. Three groups are distinguished. 

Group 1 contains cases showing an acute ascending paralysis with little or no 
febrile reaction and remarkably slight changes noted at postmortem examinations. 
Chromatolysis, more or less advanced, was occasionally found in the nerve cells 
of the spinal cord, but this the author agrees is not specific and may result after 
any profound toxemia. Furthermore, it is certain that this change is not associated 
with any functional loss. There were eleven patients in this group, four of whom 
recovered. Ninety per cent of the patients were males. The age incidence lay 
between 10 and 60 years, with some preponderance between the ages of 20 and 30. 
The duration of the illness in the fatal cases varied between four and forty-days. 

Group 2 comprises cases in which there is an acute ascending paralysis, fre- 
quently associated with sensory changes suggesting peripheral neuritis. There 
were signs of a general toxemia without a marked febrile reaction. The post- 
mortem observations, although variable, showed both parenchymatous and inter- 
stitial changes in the spinal cord and the peripheral nerves. These varied from 
chromatolysis of the nerve cells of the cord, combined with more or less parenchy- 
matous degeneration in the peripheral nerves, to advanced degenerative changes in 
the nerve cells, degeneration in the tract, perivascular infiltration of round cells 
and, in the peripheral nerves, marked parenchymatous and interstitial changes. 
Twenty cases of this type were found, among which nine patients recovered. 
The age incidence was between 5 and 60 years, but with an average of 28 years. 
Women constituted only 20 per cent of the patients. In the fatal cases the dura- 
tion of the disease varied between four and forty-two days. 

Group 3 shows an acute ascending paralysis, preceded and accompanied 
by an acute febrile illness in which sphincteric disturbance is relatively frequent. 
There are ten cases in this group, among which two patients recovered. The age 
incidence varied between 10 and 30 years. There were no females in the series. 
Only two postmortem examinations were made; both showed changes resembling 
those of anterior poliomyelitis. 

Goldby’s conclusion is that Landry’s paralysis is a syndrome caused probably 
by a toxin exerting its influence through the blood stream, and is more or less 
closely related, on the one hand, to a group of cases that are a variety of multiple 
neuritis, and on the other, to a group that can best be described as cases of 


infective poliomyelitis. Beck, Buffalo. 


LEsION OF BotH AupITORY NERVES, TOGETHER WITH SEVERAL OTHER 
CRANIAL NERVES ON THE LEFT SIDE. F. PARKES WEBER and M. SCHOLTz, 
Proc. Roy. Soc. Med. 24:107 (Dec.) 1930. 


In a girl, aged 12 years, there was complete loss of function of both auditory 
nerves, including the vestibular portions, paresis of the facial muscles and soft 
palate on the left side, left lingual hemiatrophy with febrillary twitching, left 
recurrent laryngeal paralysis and slight indistinctness in speech with slight 
dysphagia. There was slight nystagmus on looking to the left. She suffered 
frequently from headache over the right eyebrow. There was posterior polar 
cataract in right eye. The edges of the optic disks were somewhat indistinct. 
There were no other abnormal signs. The deafness was first noticed in December, 
1929. In March, 1930, an alteration in speech was noticed. In August, 1930, 
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twitching on the left side of the tongue was observed, and the child complained 
that the food stuck in her throat. There was a history of occasional slight 
epileptic seizure at six and a half years. Two suggestions were made as regards 
diagnosis: (1) bilateral auditory nerve tumors; however, on the left side there 
would have to be more than one tumor to account for the clinical symptoms; 


(2) syringobulbia. WILLIAMsoN, New Orleans 


INTRACRANIAL TUMOUR. DONALD PATERSON, Proc. Roy. Soc. Med. 24:108 
(Dec.) 1930. 


A boy, aged 3 years, was seized with a fit preceded by a headache and vomiting 
for a few hours. He became unconscious and had severe convulsions which 
necessitated the administration of chloroform. On examination in the hospital 
no signs of organic disease were found. A month later he was readmitted on 
account of another attack of headache and vomiting, followed by squint and 
unsteadiness of gait. Examination revealed: (1) bilateral papilledema, (2) weak- 
ness of the left external rectus, (3) doubtful weakness of the right masseter, 
(4) weakness of the right lower facial muscles, (5) weakness and ataxia of the 
right arm and leg, (6) a reeling gait with a tendency to fall to the right and 
(7) exaggeration of the tendon reflexes on the right side. The abdominal reflexes 


were not elicited. ‘ x 
WILLIAMSON, New Ork 


EPIDEMIC OF POLIOMYELITIS IN THE DEPARTMENT OF THE LOWER RHINE. 
C. Levapiti, E. Scuomutz and L. WILLEemin, Ann. de I’Inst. Pasteur 46:80 
(Jan.) 1931. 


Epidemiologic researches on an epidemic of poliomyelitis in 1930, affecting 
405 in a population of 671,000, are presented. The epidemic appeared in June 
and reached its height in July. Eighty-four per cent of the patients were under 
6 years of age; 11 per cent were from 6 to 14 years old. The mortality was 10 
per cent. Not only an individual but also a regional, that is to say, a geographic, 
predisposition to poliomyelitis exists. The incubation period of from ten to fourteen 
days is most probable. 

On the whole the observations support the theory of the propagation of polio- 
myelitis by human contact, but this contact in itself does not suffice. Other 
extrinsic influences, geographic, geologic, hydrographic or climatic, are added to 
constitute quite a group, account of which should be taken. The transmission of 
poliomyelitis by the digestive tract during other epidemics and in certain countries 


* admitted. DRAKE, Toronto, Can 


Monco.tismM. P. LEREBOULLET, Paris méd. 1:193 (Feb. 28) 1931. 


After discussing the symptoms and etiology of mongolism, the author mentions 
four treatments of possible therapeutic benefit: (1) small doses of a sedative to 
quiet the instability, (2) thyroid extract to stimulate the nutrition, (3) vitamins, 
e. g., irradiated ergosterol, etc., and (4) occasional doses of mercury and arsenic 


on the chance that syphilis may be the cause. i etiaie Chinned 


MULTIPLE CONGENITAL SUBEPENDYMAL XANTHOMAS. PIETRO REDAEI Arch. 
ital. di anat. e istol. pat. 1:455, 1930. 


The author describes a case of hydrocephalus in a boy, 7 months of age, with 
multiple congenital subependymal nodules in the lateral ventricles, which were 
enormously dilated with a clear fluid. The nodules were of pinhead size and were 
composed of cells that contained refractory neutral fats and also fatty acids 


Wertss, St. I 
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EPIDEMIOLOGIC NOTES REGARDING HEINE-MEDIN’s DISEASE IN GENOA IN 1929, 
M. GIovaNnnl, Riv. di clin. pediat. 28:966 (Nov.) 1930. 


An epidemic of poliomyelitis occurred in Genoa in the summer and early fall 
of 1929. The distribution of cases by months was: June, 1; July, 26; August, 33; 
September, 36; October, 21; November, 10, and December, 5. Seventy-two cases 
occurred in males and 61 in females. The age distribution was as follows: 
under 1 year, 37; from 1 to 2 years, 46; from 2 to 4 years, 30; from 4 to 10 
years, 14; 15 years, 1; 16 years, 1; 46 years, 1, and 49 years, 1. 

The author, who is connected with the city health department, reports and 
discusses the facts regarding each case separately. Among his comments on the 
epidemic are: (a) It is difficult to fix the period of incubation; (b) it is difficult 
to make an early diagnosis; (c) the state of nutrition and the economic status 
have little importance in the morbidity; (d) carriers are probably important factors 
in the spread of the disease; (e) contagion is easy, but it is difficult to contract 


the disease. 
Hracearns, Boston. 


THE CLINICAL VALUE OF CHLORIDE ESTIMATIONS IN THE SPINAL FLUID. 
M. TorELLO CENDRA, Rev. méd. de Barcelona 14:209 (Sept.) 1930. 


a 


The normal quantity of chloride in the spinal fluid is between 7 and 7.5 mg. 
per thousand cubic centimeters. There is a reduction in meningitis. If this 
reduction is below 6 mg. the meningitis is almost certain to be tuberculous. 


SANFORD, Chicago. 


“SPORADIC” ENCEPHALITIS. R. Citron, R. SEIDMANN and J. ZAPPERT, Arch. 
f. Kinderh. 92:39 (Nov. 28) 1930. 


The authors analyze sixty-five cases of encephalitis occurring between 1920 
and 1929; these include the following forms: lethargic, ophthalmoplegic, irritative, 
convulsive, meningeal, hemoplegic, ataxic and encephalomyelitic. They conclude 
that in the sporadic cases there may be an increase in the virulence of the organism, 
which becomes selective for certain areas of the brain and therefore causes an 
increase in the number of cases, or the epidemic form. SANFORD, Chicago. 


CONGENITAL FEEBLEMINDEDNESS. M. HietscHer, Arch. f. Psychiat. 90:731, 

1930. 

Following the studies of a number of investigators on anthropometric mea- 
surements and determinations of weight in normal children and the estimation of 
their progress over a period of years, the author has conducted similar studies in 
400 cases of psychopathic and feebleminded children. 

There were 269 feebleminded children (155 boys and 114 girls) and 131 
psychopathic children (88 boys and 43 girls). The ages ranged from 6% to 18 
years. He found that the feebleminded children, both boys and girls, were shorter 
in stature than the psychopathic children of the same age. There was no appre- 
ciable difference in weight between these two groups. A comparison of stature 
and weight showed that in both groups there was none of the usual fluctuation in 
the ratio between growth and increase of weight that one finds in normal children, 
but an almost identical curve for both was obtained. This, however, should be 
checked further in a larger group of children. 

It was found that the width of the body is greater in feebleminded than in 
psychopathic children. The index of length over width of the head is generally 
higher in the feebleminded children. ‘These were mostly brachycephalic, hyper- 
brachycephalic or isocephalic, whereas the psychopathic subjects were mostly 
dolichocephalic, mesocephalic or brachycephalic. Matamup, Iowa City. 
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CONGENITAL MENTAL DEFECTS: ENCEPHALOGRAPHIC OBSERVATIONS IN CON- 
GENITAL AND EARLY ACQUIRED FEEBLEMINDEDNESS. H. WINKLER, Arch. 
f. Psychiat. 91:495, 1930. 


Seventy-eight feebleminded patients were subjected to encephalography. ‘These 
patients included sixteen morons, thirty-eight imbeciles and twenty-four idiots. 
The results of the investigation are given in an extensive chart in which com- 
parisons are made between the encephalographic observations and clinical factors 
such as neurologic signs, heredity, degree of feeblemindedness, etc. 

In thirty-one of the cases, definite pathologic changes were found in the 
ventricular system. In thirteen cases there was a slight dilatation of the ventricles 
but this could not be definitely considered pathologic. In sixteen cases, filling 
defects in different parts of the ventricular system or cerebral surface were found; 
here again, however, they were such as could not be considered definitely pathologic. 
The results in the cases showed no deviations from the normal. 

In comparing these observations with the degree of feeblemindedness, no definite 
correlation was discovered. It seemed, however, that the idiots showed, relatively, 
a more frequent pathologic condition than the morons or the imbeciles. Similarly, 
a definite correlation between positive neurologic signs and positive encephalograms 
did not seem to exist. In only thirteen of the cases that showed pathologic enceph- 
alograms were neurologic disturbances found to be present, whereas of the seventy- 
eight cases altogether there were twenty-seven that showed definite neurologi 
disturbances. In all cases in which there was a history of injury at birth (there 
were sixteen of these) the encephalograms showed pathologic changes. 


LOZI1C 


MALAMUD, Iowa City. 


INFLUENCE OF THE PHYSICAL STATUS OF THE PARENTS ON MENTAL DEFICIENCY 
IN CHILDREN. GRETE OHMSTEDE, Monatschr. f. Kinderh. 49:96 (Feb.) 1931. 


The author made a careful study of the children with mental deficiency in the 
districts of southern Germany, in Basel and in the Freiburg Children’s Clinic. 
She attempted to ascertain whether conditions in the parents, such as the age, 
difference of age between the parents, frequently of pregnancies and the total 
number of children, could be brought into relationship with feeblemindedness 

The age of the mother seems to be a factor. There seems to be an increase in 
feeblemindedness in the children of mothers over 30. Many writers take exception 
to this observation, but the figures given are striking, namely, that twenty-two 
of forty-eight mothers of defective children were over 30 years of age. A differ- 
ence of over 6 years between the ages of the parents was slightly suggestive, nine 
of twenty-seven cases falling in this group. Of infinitely greater importance was 
a rapid succession of pregnancies. This influence bears a relationship to the age 
of the mother. The feeblemindedness started with the fifth or sixth child, when 
the mother was over 30 years old. The pause between pregnancies was of impor- 
tance, as time must be allowed for the mother’s physical recuperation. The 
percentage of defective children increases in mothers who marry late in life. 
Consanguinity played no role. Sixteen of the sixty-four children studied were 
mongolian idiots, and were usually the last of a large family. 


GERSTLEY, Chicag 


CLINICAL EXPERIENCES IN VACCINATION WITH STEERS’ TESTICULAR LYMPH. 


D. Orosz, Monatschr. f. Kinderh. 49:141 (Feb.) 1931. 


In an effort to develop a vaccine that would avoid the complication of enceph- 
alitis, which has been seen not infrequently during the last few years, the author 
used the sterile lymph from the testes of cattle. He found this vaccine 


unsatisfactory. GERSTLEY, Chic 
ERS EY, 
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OTOGENOUS ABSCESSES OF THE BRAIN. J. Sprra, Monatschr. f. Ohrenh. 65:446 
(April) 1931. 

Spira states that during the last year he treated three patients with abscesses 
of the brain, whose cases are noteworthy from the diagnostic as well as from 
the therapeutic point of view. The first case concerned a patient who had suffered 
from a bilateral suppuration of the middle ear since childhood; he was under- 
going treatment for disorders of the accessory nasal sinuses, when suddenly severe 
intracranial symptoms developed: fever, headaches, vomiting and retardation of the 
pulse. Since neither the pathologic processes in the ear nor those of the nasal 
sinuses showed exacerbation, an otogenous cerebral process was suggested. 
Examination revealed changes of the dura, but exploratory puncture of the 
frontal lobe gave a negative result at first. Two days later, however, a large 
abscess was discovered, and after several days symptoms of encephalitis developed, 
which became more severe in spite of the fact that the secretion of pus decreased. 
Because of this usual treatment for abscesses was discontinued, and Leidler’s 
continuous tamponade was resorted to. During the course of this treatment, the 
symptoms became so severe that the tampon had to be removed. The abscess 
healed, but a prolapse of the brain made an approach to the suppurating tympanic 
cavity difficult. The method of treatment for abscesses of the. brain usually 
employed by the author is as follows: First a wide incision of the abscess (cross- 
section) is made. Excision of a large portion of the dura is followed by tamponade 
by means of a gauze-covered drain. The bandage is changed daily, and stagnat- 
ing pus is removed from the wound. As soon as the secretion of the pus lessens, 
which is often the case after several days, the drainage of the cavity is discon- 
tinued and a superficial tampon is introduced in order to retain a wide opening. 
The necrosing portions of the brain surrounding the wound are repeatedly excised. 
The author points out that the evaluation of a therapeutic method for cerebral 
abscesses is difficult because the outcome is influenced by so many factors, such 
as the size and shape of the abscess, the type and virulence of the bacteria, the 
power of resistancé of the patient and the stage at which the abscess is subjected 
to treatment, that the method of treatment is not always the decisive factor. 
However, he points out that the Leidler-Feuchtinger method, which many inves- 
tigators consider the best, failed in this case. Among other unusual aspects, the 
author mentions the profuse otorrhea, which set in four months after the opening 
of the abscess. Although the discharge of cerebrospinal fluid from the ear follow- 
ing such interventions is not an absolute rarity, it is unusual for the discharge to 
occur after such a long interval; ordinarily, it is noted immediately after the 
intervention. The author describes and discusses the other two cases of abscess 
of the brain. In the conclusion he points out that in cases of acute otitis in which 
there are signs of a complicating abscess of the brain mere puncture is not suffi- 
cient, but a deep incision should be made. By such a radical procedure, he hopes 
to prevent incorrect diagnoses and a harmful postponement of a necessary 


intervention. 
© [ArcH. OTOLARYNG.]. 


Diseases of the Eye 


PHLYCTENULOSIS AND ITs RELATION TO TUBERCULOSIS. M. GOLDENBURG, 
Am. J. Ophth. 13:699 (Aug.) 1930. 


The author refers to his previous work on phlyctenulosis and states that he 
is still of the opinion that it is not due to tuberculosis, as proof has not been 
adduced to show such an etiology. He calls attention to the fact that children 
without phlyctenular disease have positive reactions to the Pirquet tests, and in 
a series of cases he found that these children had about the same percentage of 
positive reactions as did those with phlyctenulosis. He has not been impressed 
by the use of tuberculin. He believes the best treatment to be the application of 
atropine locally and mild mercurous chloride in small doses internally, with regula- 
tion of the diet. He has been able to obtain cures in these cases by cutting down 








thi 
sta 
cor 
me: 


Ex’ 


exte 
ner} 
hav 
exte 
forn 
plac 
fibre 





77 Vo 


€ Ww ( We 


= 


eS 
ry 


tG, 


en 
ren 
in 


sed 
of 











ABSTRACTS FROM 





CURRENT LITERATURE 5 


carbohydrates, and to reproduce it by administering carbohydrates. The remait 
of the paper deals with data refuting the theory that tuberculosis or a tuberculous 


toxemia is the cause of phlyctenular disease. REESE, Philadelphia 


COMPLETE BILATERAL CONGENITAL EXTERIOR OPHTHALMOPLEGIA AND DouB 
Prosis. G. E. pE Scuwernitz, Arch. Ophth. 5:15 (Jan.) 1931. 


This article is a clinical communication covering, in great detail, the history 
general examination, neurologic examination, ocular and special examinations and 
the course in a case of bilateral congenital exterior ophthalmoplegia, due, appar- 
ently, to bilateral cortical atrophy of the frontal and parietal regions. Th 
etiologic factor as given, i. e., bilateral cortical atrophy, was based on encephalo- 
grams (illustrated in the article), which revealed enlargement of the subarachnoid 
spaces which was regarded as evidence of atrophy of the brain in the frontoparietal 
area. There was an absence of appreciation of touch, pain, heat and cold over 
the left hand and arm to the elbow, over the right hand and arm to the shoulder, 
over both legs to Poupart’s ligament, over the entire forehead and face to th 
mandible and over an irregular area in the back of the neck. The sense of smell 
was faulty. The patient had an attack of unconsciousness while in the hospital 
and gave a history of other similar attacks. Relative to these symptoms, Dr. 
Spiller stated that hysteria might play a large rdle in the symptoms of this patient. 
The author states that the sensory condition cannot be explained on an organic 
basis, and there was certainly enough in the patient’s history for the probability 
of hysteria in association with organic disease. The visual fields showed an almost 
complete absence of the nasal fields and considerable contraction of the preserved 
areas, greater in the left field, suggesting somewhat an impure binasal hemianopia 

Following the report of the case there is extensive comment on congenital 
ophthalmoplegia and double ptosis, with mention of the various authorities and tl 
symptomatology of this condition. The pathologic histology as discussed by 
Bearing, Moebius, Oppenheim, Gowers, Huebner, Heuck, Axenfeld, Bradbur: 
Lawford, Carey and Li and as reviewed by Langdon and Cadwalader is outlined 
The encephalographic studies are apparently the first ever made in a case of 
congenital external ophthalmoplegia. The diagnosis of bilateral cortical atrophy of 
the frontal and parietal region seemed to be authoritative, in that it was givet 
by Dr. H. K. Pancoast, confirmed by Dr. Pendergrass and further discussed 
Dr. Temple Fay. Dr. Fay’s interpretation of the encephalograms included not on! 
frontoparietal atrophy, but also pressure on the chiasm. In such a circumstance: 
the ophthalmoscope should reveal atrophy of the optic nerve. However, the opt 
disks in this patient were entirely normal. 

The article closes with a brief discussion of the “hysterical” manifestations 
this case and their control. The etiologic factor is abstracted very well by th 
statement that, “the patient’s ophthalmoplegia is best explained by assuming t! 
combined influence of nuclear aplasis or dysplasis associated with imperfect develo; 
ment and structural defects of the exterior ocular muscles.” 


SPAETH, Philadelphia. 


EXTENSION OF GLIOMA INTO THE OpTic NERVE. ALGERNON B. REEsE, Arcl 
Ophth. 5:269 (Feb.) 1931. 


Microscopic examination of 119 eyes enucleated for glioma with no extra-ocula1 
extension showed that in 52 per cent the gliomatous tissue had invaded the opti 
nerve posterior to the lamina cribrosa. The size of the new growth did n 
have any bearing on whether or not it extended into the nerve. Extra-ocular 
extension is not as common in glioma as in sarcoma; it occurs late in th 
former and early in the latter. Glioma spreads into the optic nerve and dis 
places the nerve bundles, but cannot spread through normal or hypertrophied 


fibrous tissue. : Ezy: 
" Wescott, Chicago. 
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PROPHYLAXIS OF OPHTHALMIA NEONATORUM. VAN DER STRAETEN, Arch. d’opht. 

47:587 (Sept.) 1930. 

The author first reviews in some detail the original work of Credé on 
ophthalmia neonatorum. He divides the prophylaxis of ophthalmia neonatorum 
into three stages: (1) the disinfection, as far as possible, of the genital tract of 
the mother who has a gonococcic infection; (2) the careful cleansing of the eyes 
and face of the baby immediately after delivery, and (3) the instillation of 2 
per cent silver nitrate into the eyes. The author feels that there has been too 
great a tendency to look on the instillation of silver nitrate as the chief factor 
in prophylaxis. The other two procedures mentioned should not be neglected. 


Mar.ow, Syracuse, N. Y. 


HEREDITARY AND FAMILIAL CATARACT (NUMMULARY CATARACT, POSTERIOR 
CorTICO-NUCLEAR). P. Vet and A. Favory, Arch. d’opht. 47:666 (Oct.) 
1930. 

In this report the authors first point out some of the general characteristics 
of hereditary cataract. They draw attention especially to its occurrence in asso- 
ciation with some other general disturbance, referring to zonular cataract with 
rickets, the cataract of myotonic dystrophy, floriform cataract and the cataract that 
has been noted in scleroderma. They present the pedigree of a family known 
to have had cataract for five generations, nine members being afflicted. They 
examined six patients and describe the biomicroscopic picture. In none of their 
patients did a general examination reveal any other abnormality. The heredity 
is direct, continuous and similar, and the transmission seems to take place through 
the female. These cases seem to be in the class of mendelian dominants. The 
biomicroscopic appearance was essentially the same in all cases. It appeared as 
a posterior corticonuclear discoid cataract made up of stratified disks surrounded 


by a powdery halo. Mar_Low, Syracuse, N. Y. 


ANOTHER CASE OF MARCUS GUNN’S PHENOMENON. M. Marin Amat, Arch. 
de oftal. hisp. am. 30:530 (Oct.) 1930. 


The author reports a typical case of Marcus Gunn’s phenomenon: congenital, 
one-sided, complete ptosis, with opening of the eye on opening the mouth and 
turning the chin to the opposite side and with paralysis of the external rectus, 
which had persisted without change since birth. He reviews the existing litera- 
ture with the different theories advanced in explanation, which he finds unsatis- 
factory. He still prefers the one that he proposed in reporting three cases in 
1919 and 1923, that of an anomalous peripheral connection of the fifth nerve with 


the levator palpebrae. Frntay, Havana, Cuba. 


A New CAsE oF Crouzon’s Disease. J. Arjona, Arch. de oftal. hispano-am. 

30:650 (Dec.) 1930. 

A case is reported in a girl, aged 9 years, which seems to have originated in 
a meningeal attack when the patient was 7 months of age. The patient’s intelligence 
was normal. The manifestations of the disease consisted in a tower-shaped 
cranium, with a central bony thickness which commenced at the lambda, extended 
along the sagittal suture, was most pronounced at the bregma, diminished along 
the interfrontal suture and disappeared at the root of the nose. On either side 
of the prominence the curvature of the cranium was less pronounced than normal, 
the shape of the cranium being clearly of the trigonocephalic type. The superior 
maxillary was ill developed, the nose was beak shaped, there were an irregular 
implantation of the teeth and an arched palate, and the lower jaw was prognathic. 
There were bilateral exophthalmos and pallor of both disks, with a reduction of 
vision to 1/6 and 1/10. 





-— 
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The author discusses the roentgenographic details and reviews the literature 
on the subject. He is inclined to accept the disease as a pathologic entity, in 
opposition to German authors, who consider it a variety of oxycephalia. He does 
not agree with Crouzon in a dermatologic origin, and finds the etiology and 

Oo sis : : =e 
pathogenesis obscure FINLAY, Havana, Cuba. 


LESIONS OF THE EYE CAUSED BY THE ENERGY OF EMANATING Rays. A. VOGT, 

Klin. Monatsbl. f. Augenh. 85:321 (Sept. 26) 1930. 

It is known that not all the ultraviolet, and even fewer of the ultra-red, rays 
that strike the eye reach the retina. Vogt’s former experiments have shown that 
a greater number of the invisible, short-waved ultra-red rays than the visible 
rays of an electric bulb reach the retina. The damage done in the macula by 
looking in the sun is due not only to the visible rays and those of the ultraviolet, 
but also to the ultra-red rays. No damage will occur without absorption; the 
cornea, aqueous humor and vitreous will allow the light to pass through them, 
while the pigment of the macula will absorb short-waved and long-waved rays 
of light, resulting in destruction of the cones. 

Vogt succeeded in producing burns in the retina of rabbits by isolated short- 
waved ultra-red rays, as illustrated by the colored pictures appended. The changes 
of the retina and choroid were of an inflammatory and necrotic nature. The 
experiments indicated that the pigment epithelium and the adjoining neuro- 
epithelium in the macula of persons who gazed at the sun were burned through 
absorption of the visible and ultra-red light rays. Burns of the lids and the cornea 
received in the glacier districts may become evident many hours or days later, and 
they are due to the action of especially short-waved ultraviolet rays that exist in 
the high mountains. The action of these short-waved rays is considered by the 
author to be chemical, rather than thermic. A lightly covered sky will favor 
these burns more than bright sunlight. The best protection, in the author’s 
experience, is offered by yellow ferro-oxide glasses, or Zeiss’ Umbral glasses; 
some protection is given by untinted flint-glass spectacles, but those f 
rock-crystal (quartz) are of no value. 

The cataracts of glassblowers and men working in foundries are not caused 
by visible or ultraviolet light, nor could this type be produced experimentally by 
ultraviolet rays. They are caused by short-waved ultra-red rays of a wave 
length of 2,400 to 750 millimicrons. The author calls these rays the “penetrating 
ultra-red” which are chiefly absorbed by the lens and the pigment layer, according 
to his measurements. Vogt suceeded in producing a total cataract in a rabbit’s 
eye by exposing it these rays for three hours under an especially constructed 
filter. This rabbit’s cataract, similar to that of the glassblowers, showed the 
most distinct opacities in the anterior cortex where the rays entered and in the 
posterior where they left the lens, while the nucleus had resisted them. Pro- 
tection for the eyes of workers in these trades is obtained through the use of 
ferro-oxydul glass which absorbs the short-waved ultra-red rays to a large extent. 
The old-fashioned blue cobalt glasses are also useful in this respect. 

The author points out that the quantity of rays used in producing these experi- 
mental cataracts was small, in fact, so small that it caused no sensation of warmth 
on the back of the hand, nor was the cornea of the rabbits ever affected, as long 
as it was kept moist. 

Vogt made experiments on the composition of the rays emanating from 
glowing glass at a temperature of 1,400 to 1,500 degrees Celsius. He found that 
the intensity of the ultra-red rays is immensely superior to that of the visible 
and ultraviolet rays combined. It is the portion of the rays absorbed by the 
lens and not the portion that passes through it that causes the cataract. 

The origin and progress of the cataract caused by roentgen rays differs from 
the swiftly developing cataract due to the ultra-red rays by appearing months 
after the exposure (in one rabbit after 165 days), and by progressing slowly. 
This experience should be remembered by those who advocate even small doses 
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of roentgen rays for treatment in blepharitis and other minor diseases of the 
eyes. It might be used, on the other hand, to ripen senile cataracts; it may 
be possible, also, that one single exposure will stimulate a newly beginning cataract 
to rapid progress in an eye that might have been useful for a number of years or 


decades. e ad , 
STOLL, Cincinnati. 


Diseases of the Ear, Nose and Throat 


DEFORMITY OF THE FACE CAUSED BY NASAL ALLERGY IN CHILDHOOD. W. W. 
Duke, Arch. Otolaryng. 12:493 (Oct.) 1930. 


Perennial allergy that affects the nasal passages and sinuses so that the mucosa 
of the sinuses is more or less constantly inflamed and the sinus openings are closed 
will cause retardation of the development of the sinus so affected, with a resultant 
deformity of the face. These allergies are often mild and pass unnoticed or are 
misdiagnosed as frequent colds, thus permitting in the child these failures of 
sinus development. 

The characteristic deformity consists of a noticeable depression on each side 
of the nose, at first over the region of the ethmoid cells below the inner canthus. 
As it progresses there may be a depression of the nasal process of the maxillary 
bone and even in the region of the maxillary sinuses under the anterior portion 
of the zygomatic arch. Since this deformity will not develop after maturity of the 
sinuses it is highly important that chronic or recurrent “head colds” in children 
be investigated with the possibility in mind ofan allergy. The condition should 
then be treated according to the findings. BARNETT, Chicago. 


ELECTROSURGICAL EXTIRPATION OF THE TONSILS: A CLINICAL STUDY OF THE 
Various METHODS EMPLOYED, WITH THEIR END-REsuLtTs. Lewis J. 
Sitvers, Arch. Otolaryng. 12:511 (Oct.) 1930. 


The author has used the electrosurgical method of tonsillectomy since 1924, 
during which time he has worked out a rather high-grade technic for the various 
types of tonsils and patients encountered. He states that it is an entirely safe 
and efficient method if properly used, but that it has grave dangers. As much 
skill and judgment are necessary as in the usual surgical methods. Children 
comprise a large part of the number of patients so treated and they respond 
especially well. 

A brief discussion of the apparatus and technic is given, as are a group of 
case reports. The cases are classified thus: (1) hemophilia or blood dyscrasias, 
15 per cent; (2) senility with general debility, usually accompanied by chronic 
progressive auditory changes and deafness of varying degree, 10 per cent; (3) 
cardiorenal disease, 20 per cent; (4) markedly hypertrophic and diseased tonsils, 
the patient fearing or refusing the orthodox operation, 50 per cent, and (5) diabetes 
and others, 5 per cent. 

The advantages of this method of tonsillectomy as given are: “(1) complete 
control of the operative procedure from start to finish; (2) accomplishment of 
the entire process of tonsillar extirpation in any desired number of treatments; 
(3) complete absence of shock or pain under superficial butyn spray (2 per cent), 
(4) no hemorrhage; negligible bleeding if the patient has hemophilia; (5) steriliza- 
tion of the tonsils in situ prior to removal; (6) no incapacitation; (7) no inter- 
ference with deglutition; (8) avoidance of general or infiltration anesthesia; 
(9) no untoward reactions or complications (I have met with none in six years’ 
experience with this method), and (10) usually marked gain in weight.” 

The disadvantages as given are: “(1) the time required for safely controlled 
extirpation, and (2) the time and effort required by the operator to master the 


ase 
proper technic. BARNETT, Chicago. 
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Usr OF HEXYLRESORCINOL IN THE TREATMENT OF VINCENT’S ANGINA. HARRY 
Butter, Arch. Otolaryng. 12:525 (Oct.) 1930. 


Thirty-five patients with Vincent’s angina, some of whom had severe cases, 
were treated by means of hourly swabbing or gargling, according to their condi- 
tion, with a dilution of 1 ounce (29 Gm.) of hexylresorcinol (ST37) to 1 pint 
(0.5 liter) of water, alternating with a solution of sodium perborate. Negative 
smears were obtained in one week, and complete recovery in two weeks after the 
institution of this treatment. One half of the patients received local treatment with 
arsphenamine and glycerin, whereas the other half did not. There was no differ 


nce in the response y IS. ~ 
ence in the ponse of the two groups 3ARNETT, Chicag 


HEREDITARY EPpiIsTAxis; WITH AND WITHOUT HEREDITARY (FAMILIAI 
MULTIPLE HEMORRHAGIC TELANGIECTASIA (OSLER’S DISEASE). Hyman I. 
GOLDSTEIN, Internat. Clin. 3:148 (Sept.) ; 253 (Dec.) 1930. 


Essential features of hereditary epistaxis are: (1) the occurrence of nosebleed 
in childhood, often recurring during the life of the patient, sometimes associated 
with bleeding from other mucous surfaces; (2) the development of various forms 
of telangiectases; (3) the occurrence of the disease in several members of the 
same family in several generations. The number of blood platelets, bleeding tim« 
and clotting time are normal. Men and women are affected, and both sexes may 
transmit the condition. Detailed histories of three afflicted families are given 


MILLER, South Bend, Ind. 


THE IMPORTANCE OF Foop SENSITIZATION IN ALLERGIC RHINITIS. GEOR 
PinEss and HyMAN MILLER, J. Allergy 2:73 (Jan.) 1931. 


The authors believe that food sensitization plays an important part in alle 


rhinitis, because (1) allergic rhinitis is frequently associated with other allergic 
conditions commonly caused by food sensitization, (2) it is frequently perennial 
in its manifestations and (3) it is frequently associated with positive reactions to 
foods in addition to positive reactions to pollens, in many instances with positive 
reactions to food alone. 

Of 1,971 persons who had symptoms characteristic of allergic rhinitis 484, or 
24 per cent, had no other allergic manifestations. Of 912 patients treated for 
pollen sensitization 461, or 55 per cent, did not complain of perennial symptoms. 
Of 1,612 patients who reacted to pollen 868, or 53 per cent, reacted to pollen alone 


Hoyer, Cincinnati 


PERSISTENCE OF FETAL SEPTUM IN MAstorIp Process. J. MOLLER, Ztschr. f. 
Hals-, Nasen- u. Ohrenh. 26:464 (Sept. 20) 1930. 


The publications of O. Korner on the clinical importance of the petrosquamous 
septum awakened Moller’s interest, and he examined a series of sixteen temporal 
bones in order to discover how the cells are distributed in various temporal bones, 
and to what extent the squamous and the petrous cell systems are separated from 
each other. From his description of the sixteen temporal bones, it appears that 
in almost all cases there was a distinct separation between the squamous cells 
and the petrous cells. In only one case was there no separation. A complete 
separation, with no communication, was found in seven of the sixteen cases. In 
one case in which there were two separate cell systems it is possible that both 
systems developed from the squamous portion, as these cells lead into the external 
anterior part of the antrum, which is separated from the inner posterior portion 
by a rather high fillet. In this case the larger portion of the mastoid process 
has no air cells. In three cases, Moller found in the upper portion a few small 
openings, through which communication between the two cell systems was estab- 
lished. In five cases, the two cell systems were partially merged together, being 
separated by only a spongy bone tissue. In three cases, three distinct cell systems 
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were found. In two of these three cases, the third cell system probably belonged 
to the petrous system; in the third case, more likely to the squamous portion. 
In view of the fact that Korner was the first to call attention to the surgical 
importance of these two distinctly separate cell systems, Moller suggests that the 
petrosquamous septum be termed the “Korner septum.” 
[ARcH. OTOLARYNG.] 
+ 

COMPARATIVE INVESTIGATIONS OF THE BACTERIAL FLORA OF THE THROAT IN 

DIFFERENT PARTS OF GERMANY (WITH SPECIAL REFERENCE TO THE GRAM- 

NEGATIVE Cocci). T. WoHLFEIL and E. JAFFE, Ztschr. f. Hyg. u. Infek- 

tionskr. 112:46, 1931. 


The authors made bacteriologic examinations of the throats of infants and 
children in various parts of eastern and western Germany, and found important 
differences in the occurrence of pathogenic organisms. Meningococci and Fried- 
lander’s bacilli were found more frequently in western than in eastern Germany. 
Staphylococci were found in equal percentages. The occurrence of Streptococcus 
hemolyticus in the throats of school children did not change in frequency during 
two and one-half years. Gram-negative cocci were evenly distributed in occur- 
rence throughout all age groups of school children. Meningococci were never 
found in the throats of infants, and hemolytic streptococci were also absent in 
the throats of infants from 3 to 7 months of age. The incidence of occurrence 
of hemolytic streptococci increases steadily from age group to age group. The 
authors advise that throat swabs be cultured within three hours, and they believe 
that contradictory observations of other writers are due to the failure to follow 


this procedure. FARBER, Boston. 


DISTURBANCES OF CARBOHYDRATE METABOLISM IN THE COURSE OF TONSILLAR 
DisEAsEs. L. KostyA, Ztschr. f. Kinderh. 50:231, 1930. 


Starting with the fact that in diphtheria there is a lesion in the liver which 
leads to a disturbance of carbohydrate metabolism, Kostyal studied fifty children. 
In all the cases of faucial diphtheria the blood sugar was increased; in two thirds 
of the cases, the value immediately increased to over 100 mg. per hundred cubic 
centimeters. The occurrence, duration and size of the hyperglycemia was in no 
way related to the severity of the local disease. Wuith lymphadenitis and tonsillitis 
there was in some cases a diminution of the blood sugar, even a hypoglycemia, 
which either remained unaltered or changed to normal values or hyperglycemia. 
In croupous laryngitis plus diphtheria, the blood sugar value is like that in faucial 
diphtheria; in croup plus tonsillitis, the content is like that in tonsillitis, or is 
between the values for the two diseases. Except in complications, the disturbed 
function of the liver and endocrine apparatus is held to be responsible for the 
disturbed carbohydrate metabolism. In scarlet fever hyperglycemia occurs, pro- 
portional to the degree and duration of the disease; with the decrease of fever 
and blanching of the exanthem, the blood sugar level falls; this may be due either 
to a sympathicotonia or to a general endogenous disturbance of equilibrium. In 
tonsillitis the blood sugar decreases; there may be even a hypoglycemia. After 
the first day of the acute stage the sugar content may be normal. 

EMERSON, Boston. 


Diseases of the Skin 


A New Form OF THERAPY FOR Psoriasis. H. SUTHERLAND CAMPBELL and 
KENDAL Frost, Arch. Dermat. & Syph. 22:685 (Oct.) 1930. 


A preliminary report is given of a new treatment for psoriasis, with the results 
of its employment in fifteen patients. Two-tenths gram of the patient’s scales 


is suspended in 20 cc. of pure alcohol. From 1 to 4 cc. is given intramuscularly 
at intervals of from three to four days. Results varied, but there was definite 


improvement in all cases. Harrison, Iowa City. 
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TREATMENT OF STAPHYLOCOCCIC INFECTIONS OF THE SKIN BY BACTERIOPHAGE. 
E. D. CRUTCHFIELD and B. F. Stout, Arch. Dermat. & Syph. 22:1010 
(Dec.) 1930. 


The authors used bacteriophage for eighteen months in 119 cases, 57 of whicl 
are reported in the article. A polyvirulent phage was employed, and its specific 
virulence to the offending organisms was tested when possible. It was used locally, 
subcutaneously or in both ways. The most spectacular results were obtained in 
deep-seated furuncles. Cases of small painful follicular infections, sycosis vulgaris, 
deep-seated pyodermic ecthyma-like lesions, carbuncles and pustular acne responded 
variably. In general, results were more favorable than when the patients were 
treated differently. 

Theories of the action of the bacteriophage in the body were advanced 


iscussed. , 
discussed HARRISON, lowa Cit} 


HERPES ZOSTER WITH VARICELLA. ROBERT Roy McCorMICK, 
96:766 (March 7) 1931. 


Four cases of herpes zoster occurred among contacts during an epidemic of 
varicella, and in one patient a general vesicular eruption closely resembling 
varicella developed on the twelfth day. Varicella occurring during the course of 
herpes zoster produced a fatal sepsis, owing to extensive gangrene of the skin. 
In an infant, aged 10 months, inoculated with the herpetic fluid, a slight local 
reaction developed; later the child was exposed to varicella without contracting 


the disease. 30NAR, Salt Lake City 


INFANTILE ECZEMA WITH ESPECIAL REFERENCE TO THE USE OF A MILK-F 
Diet. L. W. Hitt, J. A. M. A. 96:1277 (April 18) 1931. 


When an internal etiology for infantile eczema is considered, it usually has 
to do with the food ingested or its split products. Cutaneous tests often fail 
to give information of value, but occasionally are of considerable importance. 
Some evidence has accumulated to show that it is a sound practice to feed 
eczematous infants on a milk-free food in order to improve or cure the condition. 
If sensitization to milk protein is severe, the use of a soy bean flour preparation 
(sobee) is uniformly good. The preparation is digestible and infants gain well 
on it and have good color and tissue turgor. When evaporated milk is used, 
the results are not_as satisfactory, but seem to be better than when ordinary 
milk is used. The cure for infantile eczema has not been found as yet, but the 
feeding methods mentioned are of distinct value. 3owan. Salt Lake Cit, 


REF 


HerRpPES ZOSTER (ZONA). M. O., Arch. de pediat. (Brazil) 25:22 (Oct.) 1930. 


Herpes zoster is related etiologically to varicella. Locally, a pomade, such 
as zinc oxide, is used to prevent contact with the air and clothing. In cases 
of gangrene, iodoform is applied, and for the pain, hypnotics such as amidopyrine 
( Asalicyli id. ; 
wr acetylsalicylic acid OtiverR, Columbus, Ohio 


GONORRHEAL CUTANEOUS INFECTION IN AN INFANT. LypIA HENNING, Dermat. 
Wehnschr. 92:96 (Jan. 17) 1931. 


During treatment for a severe gonorrheal infection of the bladder, vagina 
and rectum of an infant, aged 5 months, a bullous eruption developed on the back 
and sides of the trunk with severe general symptoms. Gonococci were readily 
demonstrated in the contents of the bullae but not in cultures of the blood. 


TaussiG, San Francis 
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THE OLpEst History OF THE SO-CALLED ERYTHEMA INFECTIOSUM. MILANA 
Kazarowa, Dermat. Wchnschr. 92:99 (Jan. 17) 1931. 
The author points out that the first description of erythema infectiosum was 
by Willan in his textbook, published in 1805. It was described under the name 
of “Rubeola (measles) sine Catarrho. Taussic, San Francisco. 


Surgery and Orthopedics 


FRACTURES AT THE CONDYLES OF THE FEMUR. CoNnpicT W. CUTLER, JR., Ann. 
Surg. 93:551 (Feb.) 1931. 

The first part of the peper is devoted to a discussion of the various types of 
fractures at the condyles. Most of these fractures occurred in adults. The author 
closes his paper with a discussion of separation of the condylar epiphysis. 

Epiphyseal separation of the femoral condyles is the response of the young 
person to trauma, which in the adult may cause fracture. Five cases are reported. 
The causes given for the injury were: severe twisting in two cases, injuries 
sustained in automobile accidents in two, and direct violence in one. The typical 
displacement of the distal fragment forward was observed in all of these cases 
but one. Shock was not a marked symptom. Treatment presented difficulties. 
The usual method of reduction —traction on the leg with the knee bent and 
manipulation of the distal fragment under anesthesia — was attempted in all cases. 
The method was successful in two instances. One fracture had to be manipulated 
again at the end of four weeks, and the other two had to be reduced by open 
replacement. 

The author concludes from his experience that the cases should be looked on 
with trepidation, that reduction is not simple and is difficult to maintain, and that 
the results of treatment leave much to be desired. BANTIN, Omaha. 


AcuTE INTUSSUSCEPTION IN INFANCY: OPERATIVE AND NoON-OPERATIVE 
TREATMENT. Davip M. S1perstetn, Arch. Pediat. 48:31 (Jan.) 1931. 


The classification of acute intussusception and the various theories and con- 
jectures as to its cause are discussed. 

Five cases of intussusception are presented, three patients being treated by 
nonoperative methods and two by operation. The writer considers the nonopera- 
tive method of treatment under the following headings: (a) by taxis, (b) inflation 
with air and (c) injections of fluid by rectum. The results obtained by these 
nonoperative procedures, as recorded in the literature, are discussed. The author 
points out that only in selected cases can this method of treatment be used safely. 

The author’s conclusions are: “1. Five cases of acute intussusception are 
reported. Two were treated surgically and three were treated mechanically. All 
recovered. 2. A comparison of the mortality statistics with various forms of 
treatment tends to show that, with proper selection and precautions, mechanical 
interference gives excellent results. 3. In the hands of a surgeon skilled in pediatric 
procedure, disinvagination of an acute intussusception is a relatively simple and 
safe procedure. In any questionable case, this must be the method of choice. 4. 
Early diagnosis and prompt treatment should definitely lower the mortality of 
acute intussusception. 5. The surgical and non-surgical procedure are not com- 
petitive methods. They should complement one another under the careful super- 
vision of the trained pediatrician and surgeon. WappELL, University, Va. 


GALLSTONES IN INFANCY. A. A. SKEmp, J. A. M. A. 96:108 (Jan. 10) 1931. 


The author reports the case of a child, aged 17 months, who died of pneumonia. 
At autopsy numerous gallstones were found, from 5 to 10 mm. in diameter. The 
wall of the gallbladder was not thickened. Bonar, Salt Lake City. 
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OBSTRUCTION OF THE POSTERIOR URETHRAL VALVE IN INFANCY AND CHILD- 
HOOD. MEREDITH F. CAMPBELL, J. A. M. A. 96:592 (Feb. 21) 1931. 


Urethral valves are the most common congenital infravesical obstruction. The 
mechanism of development is unknown. The symptoms are those of infravesical 
obstruction plus renal damage, and diagnosis is comparatively easy if cystography 
and cysto-urethroscopy are employed. Close attention to urologic symptoms 
together with a wider application of technical urologic diagnostic procedures in 
children will reveal a far greater incidence of obstruction by urethral valves than 
is ordinarily supposed. Removal of the obstructing valves by the cutting current 


is advised. : 
. Bonar, Salt Lake ( 


TREATMENT OF CLUBFOOT IN INFANTS. ANDRE TREVES, Bull. et mén 
de chir. de Paris 22:597 (Oct. 17) 1930. 


Treves holds that the treatment of clubfoot should be begun as early as 
possible. He has entirely given up the use of plaster because of the trauma of 
the necessary hypercorrection and because of the lack of complete support. He 
uses three strips of zinc oxide plaster to correct the three essential elements of 
the deformity: adduction, supination and equinism. This method permits a gentle 
gradual correction. 

Recidivation of equinism is most to be feared; then that of adduction. Supin: 
tion rarely recurs. When the child begins to walk, specially built shoes and, 
the night, a light plaster cast in hypercorrection are necessary. Great persey 
is required. 


BIEKER, St. Petersburg, Fla 


THE TREATMENT OF INFANTS FOR EQuINovarRus. H. Jupet, A. TREVEsS and 
R. MaAssartT, Bull. et mém. Soc. de chir. de Paris 22:647 (Nov. 27) 1930. 


Judet uses a plaster cast to maintain correction of equinovarus. He performs 
the correction in one, two or three stages, depending on the severity of the 
deformity, and uses a ringlike cast, encircling the knee and maintaining it in 
flexion. This gives excellent leverage for the action on the foot. Correction is 
begun when the child is only a few weeks old. 

Treves uses adhesive strips to maintain correction, which he accomplishes gently 
and gradually. He considers that failure is usually due to lack of perseverance. 

Massart thinks that in using adhesive bands there is danger of so traumatizing 
the skin that they have to be discontinued. Soft pads here and there under the 
bands lessen the irritation. He uses the bands, supporting the foot from the 
flexed knee, until the child is about 5 months of age; he then applies a plaster 


cast to preserve the correction. : , 
P ta oct BIEKER, St. Petersburg, Fla. 


TREATMENT OF THE INFANT FOR CLuBFOOT. M. ROEDERER, Bull. et mén 
de chir. de Paris 22:690 (Nov. 21) 1930. 


Roederer agrees with .Treves that treatment cannot be begun too earl) In 
mild cases, gradual correction by manipulation and adhesive bands will accomplish 
the desired effect; more severe cases later require plaster casts or even tenotomy. 


31IEKER, St. Petersburg, F] 


Miscellaneous 


PRELIMINARY REPORT OF THE NUTRITION CLINIC IN THE SANTA ANA ELEMEN- 
TARY ScHoot, ManiLA. A. Tupas, D. BELMONTE and C. CABRERA, J. 
Philippine Islands M. A. 10:333 (Aug.) 1930. 


The study of nutrition is approached through that of malnutrition, which 
ultimately becomes undernutrition. Heritage or poverty plays only small part. 
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Physical defects, improper food and health habits, overfatigue and lack of discipline 
are the chief factors, and the correction of malnutrition is mainly educational. One 
third of the Philippine children were undernourished. It is concluded that the 
following procedure is needed: There should be a thorough annual physical 
examination, the height and weight being recorded semiannually; dental defects 
must be remedied; physical education must be given by competent teachers; the 
chemical composition of the diet should be taught, and nutrition classes included 
as part of the program in the public schools. Sccerwaee Mew Wook. 


Our FAtiinG BirtH RATE. GEORGE H. BIGELOW and ANGELINE D. HAMBLEN, 
New England J. Med. 204:209 (Jan. 29) 1931. 


There have been frequent comments relative to the decreasing birth rate in 
communities influenced by “modern civilization.” A study was undertaken to 
ascertain the cause of this apparent reduction in Massachusetts from 1900 to 1929. 
The analysis revealed that the constant diminution in births was among the foreign- 
born, and that the native-born actually showed an increased rate. 

Unless altered by some other influence, the birth rate should become stabilized 
and possibly show an increase in the community as a‘ whole. Charts and curves 
are presented to illustrate the deductions. GENGENBACH, Denver. 


Types oF Bopy. BUILD AND THEIR RELATIONS TO SPECIAL APTITUDES AND 
CAPACITIES. ALFRED A. Mumrorp, J. Hyg. 30:490 (Nov.) 1930. 


In a study of 1,000 grammar school boys, 5 body measurements and the vital 
capacities were taken and a comparison made of the boys’ physical growth and 
proportions with their athletic attainments. In some instances roentgenograms 
of the long bones were made. Boys as much as three and a half years ahead of, 
or three and a half years behind, the average in size still showed maturity of bone 
proportionate to their chronologic ages. 

The author hoped to find that different body builds sia proportions predisposed 
to special aptitudes in physical endeavor and thereby to determine to what activity 
a boy was most suited. 

The results of work by C. Schiotz done along similar lines on 2,664 students 
in various athletic events is reviewed. The most regular increment in ability 
was during the years between 13 and 16. The taller and heavier the child for a 
given age, barring exceptions, the better was the performance in all 5 events listed. 

Mumford presents charts of body measurements and proportions in relation 
to physical ability in winners of contests. For example, in all forms of physical 
prowess good chest proportions were distinctly in evidence and large shoulder 
girth predominated except in swimmers of ability, whose shoulder girths were of 
medium proportions. Boys with long arm and long leg lengths showed a definite 
tendency to fall out in both short and long distance runs, etc. 

The writer feels that by a consideration of body builds and proportions, some 
students can be saved dangerous and unwarranted stress, while others may be 
advanced and improved. : Janney, Milwaukee. 


OBSERVATIONS ON PHYSICAL CONDITION AND PoOsTURAL DEFORMITIES OF NEW 
ZEALAND SCHOOL-CHILDREN. Mary CHAMPTALOUP, Report, Director- 
General of Health, New Zealand, 1930. 


The incidence of faulty posture was estimated by inspection, and showed defects 
to be surprisingly common in children in New Zealand. Marked and severe 
cases of flatfoot averaged 19.2 per cent in girls, and 11.4 per cent in boys. Marked 
postural defects occurred in 15.7 per cent of the children, and poor posture with 
one or more defects in 27.3 per cent; 43 per cent of the children, therefore, had 
postural “defects amounting to deformity.” Of the defective group, 29.2 per cent 
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had subnormal nutrition, and 17.5 per cent of the total number were 10 per cent 
] 

below weight. Details are given otf these postural observations, various deformities, 

pelvic inclination and range of movement in the circumference of the chest 







KuGELMAss, New York. 









DEVIATION IN STATURAL GROWTH AMONG GIRLS OF UNUSUAL HEIGHT. P. 
Nosecourt, Arch. de méd. d. enf. 34:69 (Feb.) 1931. 










While statural growth in childhood and during adolescence is subject to 
individual peculiarities, an average curve can be established. It is obtained by 
comparing subjects of the same age but of varying stature. 

Nobécourt has previously published his observations on the rate of growth 
among small children, and he contrasts his conclusions in that study with those of 
the present contribution. He classifies so-called statural hypertrophy into four 
groups, the first showing a height of from 6 to 11 cm. above the average for 
girls of the same age and race, and the last a height of 22 cm. and more above 





the average. Charts and histories of forty-five girls, observed from 2 to 18 years 
of age, are offered to demonstrate the eccentric alterations in the rate of statural 
growth. 






AMESSE, Denver 
















PREVENTION OF INFANT MORTALITY IN A CHILDREN’S HOSPITA Pp. 
LEREBOULLET, Paris méd. 2:436 (Nov. 15) 1930. 


THE 





There are three principal sources of child mortality: (1) the obstetric peril, 
(2) digestive disturbances and (3) infectious diseases. The obstetric mortality can 
be overcome by better care of mothers during the prenatal period. The digestive 
disturbances can be lessened by an increase in breast feeding and better supervision 







eens 






of artificial feeding, and the infectious diseases by suitable prophylaxis and 
immunization. : ; ha’ e 
SANFORD, Chicago a 










OENTGENOGRAP oO : =S ATORY APPARATUS OF CHILDREN AFTER THE 
ROENTGENOGRAPHY OF THE RESPIRATORY APPARAT C \ 







POSTMORTEM INJECTION OF AN OPAQUE CONTRASTING SUBSTAN‘ 3. E 

TRAMBUSTI, Riv. di clin. pediat. 28:1111 (Dec.) 1930. % 

The author reports three cases of pulmonary disease in which a 25 per cent « 
suspension of barium sulphate in a diluted solution of formaldehyde (1:10) was re) 
injected post mortem through the trachea into the lungs to aid in establishing a 





correct diagnosis. 





Hricc1ns, Bostor i 













STATISTICS OF INFANTILE MORTALITY AND MODERN PepratTrics. EpIToRIAL, ie 
Arch. de pediat. (Brazil) 25:1 (Oct.) 1930. i 
The nomenclature employed by the International Institute of Statistics for the \ 

causes of death among children, particularly in regard to nutritional diseases, is by 

inadequate in many respects. In 1929, an effort was made by a Brazilian delegate rf 
to introduce new terms into the rubric expressive of the improved standards of 

diagnosis in pediatrics, at the same time preserving the general classification. 

This conservative measure was promptly voted down. This lamentable state of 

indifference is more often due to international rivalries than to scientific convictions. 

Agitation for reform may have to come from the federal health commissions of f 

the individual countries. Cx vert Cities O 

iy 





THE PROBLEM OF INFANTILE MorTALity. P. Morguio, Bol. d. Cons. nac. de 
hig., 1930. 


The author gives three main causes for infant mortality: 1. Inadequate medical 
care: He claims that members of the medical profession have not given close 
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enough attention to the high mortality of the first year. 2. Hygiene: Prenatal 
attention and breast feeding are important. 3. Social causes: Illegitimacy, ignor- 
ance and poverty play important roles. SANFORD, Chicago. 


INourRY ON INFANT MorRTALITY IN ARGENTINA. GREGORIO ARAOZ ALFARO, 
Bol. d. Inst. internac. am. de protec. a la inf. 4:373, 1930. 


An investigation of infant mortality was carried out in rural and urban districts 
of Argentina. Each of the two groups included a district in which infant mortality 
was relatively high and another in which it was relatively low. Those with a 
low infant death rate were: Sections 3 and 12 of Buenos Aires (urban) and 
the District of Azul in the Province of Buenos Aires (rural); those with a high 
infant death rate were: part of Tucuman (urban) and Monteros in the province 
of Tucuman (rural). The inquiry was started on April 1, 1928, and lasted for 
one year. 

Buenos Aires, with a population over 2,000,000 had in 1890 an infant death 
rate of 170 per thousand births; later the infant mortality decreased to 78 and 
80 per thousand births in the latter years, and in 1928 it had reached 74 per thousand 
births. The general death rate is 13 per thousand births and the birth rate from 
24 to 25 per thousand of the population. The social and health conditions of 
Section 12 are good, and of Section 3, fair. 

Tucuman, situated in the subtropical zone, has a warmer climate than Buenos 
Aires; paludism, which is endemic throughout the province, is being fought 
vigorously. The population is fairly well educated, but a large number of the 
poor people are still ignorant and full of superstition and prejudice. Economic 
conditions are generally good; the workers are well paid, but suffer from the 
consequences of alcoholism, which is prevalent. I[llegitimacy is common, and as 
the mothers are opposed to any sort of inquiry, investigation is difficult. The birth 
rate (34 per thousand population) is higher in Tucuman than in Buenos Aires. 

Azul is the capital city of the district of the same name in the Province of 
Buenos Aires, the chief province of Argentina. It is a progressive city, but its 
sanitary conditions are still deficient, the water supply being poor and no sewerage 
existing. The climate is colder than that of Buenos Aires. The greater part of 
the poor population is ignorant and still maintains bad habits regarding the feed- 
ing of children, even though breast-feeding is common. Economic conditions are 
generally good. Mothers are usually insufficiently instructed as to the hygiene 
and care of children. 

Monteros, a rural district in the Province of Tucuman, has a nomadic popula- 
tion of uncultured workmen; hence it was necessary to drop the investigation. 

Though the value of the investigation was only relative, it served to put in 
evidence the vagueness and defects of statistics on infant mortality, the careless- 
ness and unfitness of the physicians who sign the death certificates and the 
serious gaps in children’s welfare administration. Prenatal care is insufficient, 
obstetric examinations are uncommon and antivenereal clinics for women are 
scarce; there are good maternity homes, but they are not popular among expectant 
mothers. 

The infant mortality rate, which is 110 per thousand live births throughout 
the country, is only from 78 to 80 in the City of Buenos Aires, 90 in the province 
of the same name, and 120, 140, 170 and even 230 or 260 in certain subtropical 
provinces. The investigation showed that 51 infant deaths per thousand births 
in Section 12 of Buenos Aires is a rather high rate as compared with that of 
some districts of Norway or Holland; nevertheless, it may be considered low, 
from 85 to 90 being a medium rate; 170, which is the rate in Tucuman, is very 
high; on the other hand, the birth rate is also very high in Tucuman: from 
39 to 40 as compared with 24.5 in Buenos Aires and 19.5 in Azul. 

Digestive disturbances are the chief cause of death in the districts with a 
high death rate, while they are almost nonexisting (1 per cent) in those with 
a low death rate; acute respiratory diseases play an important part in all the 


istricts rticularly during th inter months. : 
districts, particularly during the w ( durvecnts Senemane. 
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INQUIRY ON INFANT MORTALITY IN CHILE. Louis CALVO MACKENNA, Bol. 
Inst. internat. am. de protec. a la inf. 4:426, 1930. 


An investigation of infant mortality in Chile included the following districts: 
Santa Ana (urban) and Hipodromo Chile (suburban), in Santiago; San Bernardo, 
a small village, and San Isidro (rural), contiguous to Quillota. 

The districts of Santiago and San Bernardo have common characteristics: They 
are situated at 520 and 573 meters, respectively, above the level of the sea and 
have an exceptionally mild climate, with an average temperature of 13.8 C. 
(56.8 F.), frequent rains in winter and none in summer. The two districts of 
Santiago have a supply of pure water drawn from the Laguna Negra, which has 
a capacity of 100,000,000 cubic meters; both have a water carriage system of 
drainage. The district of Santa Ana, with a population of 47,800, is divided into 
two sections: The southern section is composed of a wealthy or semiwealthy 
population; the northern section is principally inhabited by a poor, uncultured 
people, living in miserable, unhealthy conditions. In this district there are a 
maternity hospital, a maternity home and a milk center ; the School Medical Inspec- 
tion and the Central Anti-Venereal Service also have their headquarters in this 
district. 

The Hipodromo Chile District, with a population of 32,100, covers an area 
four times as large as the aforementioned district; it has the service of a milk 
center and the street which limits it on the south separates it from the San Vicente 
Clinical Hospital and from the Schools of Medicine and Pharmacology of the 
University of Chile. 

In December, 1927, the town of San Bernardo had a population of 10,296, a 
birth rate of 46.72 per thousand inhabitants, an infant mortality rate of 274.4 per 
thousand live births and a general death rate of 27.08 per thousand inhabitants. 
With climatic conditions similar to those of Santiago, it has an inadequate supply 
of excellent drinking water, drawn from the stream “El Canelo”’; it has no 
sewerage, the drainage water going to filtering cesspools. Hygienic conditions 
are generally poor; poverty is prevalent, though not to such a degree as in the 
larger towns; there is a hospital, a milk center and three medical clinics; the 
Red Cross sustains a health center attended by three physicians and a staff 
of nurses. 

San Isidro, a rural district in the Department of Quillota, had a population 
of 4,600 inhabitants in December, 1927; a birth rate of 43 per thousand inhabitants, 
an infant mortality rate of 267.7 per thousand live births and a general death 
rate of 33.2 per thousand inhabitants. The average temperature is 14.2 C. (57.5 F.). 
The water supply is poor, pollution being made possible through the refuse water 
which is usually spilt in the street channel or on the ground. The only benevolent 
institution that serves San Isidro is the Quillota Hospital. 

Infant mortality during the first month, and particularly during the first week, 
of life, which includes more than a third of all deaths, is generally due to 
obstetric traumatism and prematurity. Digestive diseases, accounting for 28.2 per 
cent of all deaths, should be fought through the elimination of two causes: (1) 
scarce and inadequate feeding conditions and (2) the tremendous ignorance of 
the mothers. Acute respiratory diseases cause 26.2 per cent of the total number 
of deaths, the rate being higher in summer than in winter, probably owing to the 
daily variations in temperature, which sometimes reaches 15.2 C. (59.5 F.) in 
Santiago and 14.8 (58.6 F.) in Quillota. The most efficient means of popularizing 
infant hygiene lies in the utilization of visiting nurses. 

Congenital syphilis, which was present in about two thirds of the cases of 
specific infectious diseases, caused 8.7 per cent of the total number of deaths; 
syphilis was also the greatest cause of stillbirth; this shows the need of 
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AMERICAN ACADEMY OF PEDIATRICS 


First Annual Meeting, June 12 and 13, 1931 


Isaac A. Ast, M.D., President, in the Chair 


First Session 


June 12, 8: 30 p. m. 


PRESIDENTIAL ADDRESS.—Dr. Isaac A. ABT. 

REPORT OF THE EXECUTIVE BoArD.—Dr. JOHN L. Morse. 

REPORT OF THE SECRETARY.—DRr. CLIFFORD G. GRULEE. 

REPORT OF THE TREASURER.—DrR. CLIFFORD G. GRULEE. 

OpiTuaRY TO Dr. JoHN A. Foote.—Dr. RICHARD SMITH (Read by Dr. FRANK 
LEECH). 

AMERICAN ACADEMY OF PEDIATRICS: ITS PURPOSE AND ScopE.—Dr. THOMAS 


B. Coo.ey. 


PRESIDENTIAL ADDRESS. Dr. Isaac A. Ast, Chicago. 
This article appears in full in this issue, p. 874. 

AMERICAN ACADEMY OF PEDIATRICS: ITs PURPOSE AND ScoPE. Dr. THOMAS 
B. Cootey, Detroit. 


The Academy aims to have as its members men who are properly trained to 
be recognized as pediatricians. The objects of the Academy are already stated 
in the Constitution, It plans actively to further all its objects through national, 
regional and state committees. The care of children is intimately associated with 
many social movements. It is therefore necessary that the Academy interest itself 
in such undertakings, and it hopes to provide medical guidance for such measures. 


Second Session 


June 13, 9: 30 a. m. 


REporT OF Recion I.—Dr. Samuet McC. HAMILL. 

REPORT OF REGION II.—Dr. LAwRENCE T. ROYSTER, 

REpoRT OF REGION IV.—Dr. Jay I. DuRAND. 

REPORT OF COMMITTEE ON MEDICAL EpucatTion.—DR. BorRDEN S. VEEDER. 


REPORT OF COMMITTEE MEETING WITH THE AMERICAN BOARD OF OBSTETRICS 
AND GYNECOLOGY.—DR. RALPH M. Tyson. 


REPORT OF REGION III.—Dr. C. A. ALDRICH. 
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REPORT OF COMMITTEE ON HOSPITALS AND DISPENSARIES.—DrR. HE» 
GERSTENBERGER. 

REPORT OF COMMITTEE ON RELATION TO THE SECTION OF THE DISEASES 
CHILDREN OF THE AMERICAN MEDICAL ASSOCIATION. —Dr. Ht 
McCULLOocH. 


REPORT OF COMMITTEE ON RELATION TO THE WHITE HousE CONFERE? 
Dr. A. GRAEME MITCHELL. 


REPORT OF COMMITTEE ON PUBLICATIONS.—DR. CLIFFORD G. GRULEE. 


REPORT OF COMMIJTEE ON RELATION OF THE AMERICAN ACADEMY OI! 
ATRICS TO PHILANTHROPIC, WELFARE AND HEALTH AND SIMILAR A 
cies.—Dr. J. Vicror GREENEBAUM. 


DD 


REPORT OF COMMITTEE ON NuRSING EpUCATION IN PEDIATRICS.—DrR. R 
H. DENNETT. 


REPORT OF COMMITTEE ON MENTAL HyYGIENE.—DR. BRONSON CROTHERS 


REPORT OF Recion I. Dr. SAMUEL McC. HaAmILt, Philadelphia. 


The membership is eighty-six. 

Activities —A questionnaire submitted to the members as to the desirabilit 
holding clinical meetings during the year, in addition to a general meeting, resu 
as follows: Forty-one replied: eighteen favored one regional meeting a 
one, several meetings; six, one meeting to substitute for the annual meeting 
the Pediatric Societies of Philadelphia, Boston and New York; nine op 
additional meetings; six favored one or two meetings a year. 

A survey was requested including information relating to children’s hospitals, 


curative and preventive clinics, health activities engaged in by privately supported 
agencies, and any particular phase of pediatric work in which the members might 


be interested. The results were to be filed in the general office for referenc: 


REPORT OF ReGIoN II. Dr. Lawrence T. Royster, University,: Va. 


Region II has no formulated report. A good deal, of course, has been done 
in getting the views of the various members, but they have not all been sent to 
us. I would like to say, however, that there are several factors that we have 
under consideration. The whole of Region II is going through a process of 
re-formulation in regard to pediatrics in general, and in regard to extension 
courses, the organization of committees and the conduction of clinical courses in 
postgraduate education. We felt, however, that until the Committee on Education 
had reported, we had better defer action. 

Several state societies in the South have been carrying on extension 
and through their committees, with which we hope‘to cooperate, the question of 
clinics will come up. That question is being considered now. To what extent 
the members of the Academy in Region II can assist this group has not been 
determined, as there has not been sufficient time for us to get those data. Region 
II has a large territory, and sometimes Uncle Sam is not quite as kind to us as 
it would seem he is in some other parts of the country in the delivery of mail. 

So although we have no formulated program, we are in the process of 
formulation. 

Region II has sixty-four members, with twelve added, and two or thre: 
names under consideration at this moment. 

I do not think that it would be inappropriate to call attention to a difficulty 
I have encountered, and I am sure the other regional chairmen have had the same 
difficulty in proposing names for Fellowship. If the Fellows would adhere closely 
to the By-Laws, it would save a great deal of trouble in carrying out the provi- 
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sions, and would avoid having the names sent back for insufficient data owing 
to the fact that requirements were not met. The data should be sent in as 
promptly as possible. 

Between Augusta, Ga., and Columbia, S. C., a large number of applications 
were held up for three months, having been lost in the mails. I do not know 
whether any other section of the country has had such difficulty. 

Also, your Regional Chairman wants to ask the cooperation of every person 
in Region II, in connection with recommendations of any kind that he sees fit to 
send in. We hope in the very near future to send you letters explaining what is 
being done with proposed suggestions. 


REPORT OF REGION IV. Dr. Jay I. DuRAnp, Seattle. 


Dr. Lucas is not here and has not given me his ideas in regard to a report. 
We are a lap or two behind the other regions in organization and membership. 
I have had some correspondence with Dr. Bilderbach, and we have both had 
letters from Dr. Lucas, but none of us on the North Pacific Coast have felt very 
certain about the policy in regard to the work or the membership of the Academy, 
and we have been waiting until we heard from this meeting before pushing our 
organization. 

It seems to me that, at least for administrative purposes, our district will have 
to be divided into a North and a South Pacific group. For fifteen years, we 
have had an active North Pacific Pediatric Society, including Oregon, Idaho, 
Washington and British Columbia, which has. held two well attended meetings 
each year. I believe that a Southern Pacific Pediatric organization, including 
California, Utah, Nevada and Arizona, also exists. We are as far from San 
Francisco or Los Angeles as the Atlantic Coast cities are from Chicago and 
Minneapolis. We have few pediatric contacts, and in order to get any adminis- 
trative efficiency, the fourth region must be divided. I hear that the Denver 
members have asked the Executive Board to include them in the central region 
instead of in the coast region. This seems logical to me, as they are a thousand 
miles from us, and all their contacts are with the Midwest. 


REPORT OF COMMITTEE ON MEpDICAL EpucaTtTion. Dr. BorpDEN S. VEEDER, 
St. Louis. 


The committee would divide education in pediatrics into three main topics: 
(1) undergraduate instruction, (2) postgraduate instruction and (3) the training of 
the pediatrician. 

The White House Conference (report to be submitted to each member) dealt 
with only 1 and 2. The committee urges that the members use their influence 
in improving the teaching of pediatrics in medical schools from which they have 
graduated or with which they may be connected at the present time. 

The committee calls attention to the more than 3,500 physicians listed in the 
1929 American Medical Association Directory, as practicing pediatricians exclu- 
sively, or as their chief interest; 1,489 are listed in the first group, from which 
the membership of the Academy is almost entirely composed. The committee 
feels that it is the function of the Academy to study this situation and to outline, 
if possible, the minimum requirements in training, and to define the standards. 

The committee has given attention to the trend of specialism, and has attempted 
to formulate a definition for “pediatrics.” 

The committee recommends the following reply to the Follow-Up Committee, 
Section 1, White House Conference: That the Academy endorse the report and 
recommendations; that through its officers, committees and individual members, 
it attempt to aid in carrying out the recommendations. That through regional 
and state groups it encourage and aid in the development and maintenance of 
extension courses for postgraduates. That it request the White House Conference 





SOCIETY TRANSACTIONS 941 


to turn over to it data collected in the study of pediatric education; that this 
material be kept up to date by a yearly survey of the changes in the facilities for 
teaching, details of instruction, etc. 

The modern conception of pediatrics is the conception of pediatrics as a basic, 
fundamental, clinical, medical subject. In that conception, it differs from the 
specialties. We are trying to get rid of the use of the word “specialism.” It 
connotes something entirely different when used in connection with neurology or 
with other specialties. It seems to me that what we must do first is to define, 
in some way or other, the training that we think is necessary for the under- 
graduate who is going out into general practice. Secondly, we must try to 
define and set up some sort of standard for the man who is going to restrict or 
to limit his medical work to an age period. A good many of us feel that current 
thought is that pediatrics is not a specialty in that sense, but we still have a 
definite function in trying to determine standards. 


DISCUSSION 


Dr. IsAac A. Ast, Chicago: If there is no objection, we will cor 
recommendations singly. 

Dr. BorDEN S. VEEDER read Recommendation Number 1. 

Dr. SAMUEL AMBERG, Rochester, Minn.: I have no doubt that th 
deserving of approval. At the same time, I find it a little difficult to 
report that I have not read. 

Dr. MULHERIN: I move the adoption of the recommendation. 


Seconded and carried. 
? 


Dr. BorRDEN S. VEEDER read Recommendation Number 2. 
Dr. Isaac A. Ast, Chicago: Are there any questions? If not, we wi 
the recommendation, unless there is objection, and pass on to Number 3. 


{ 


Dr. BoRDEN S. VEEDER read Recommendation Number 3. 

Dr. Isaac A. Ast, Chicago: Is there any objection? If not, we« 
on to Number 4. 

Dr. BorDEN S. VEEDER read Recommendation Number 4. 

Dr. BorDEN S. VEEDER, St. Louis: In regard to this recommendati 
has been a large mass of material collected in studies of the various sch 
good many schools are constantly reporting a change in the facilities or « 

The idea is not to let this material die but to keep it up to date, so that 
five years from now we will be able to have a report that will show us 
stand in the improvements made and where improvements are needed. 

Dr. SAMUEL AMBERG, Rochester, Minn.: The report includes the definition 
of pediatrics, and I must confess that I object to the definition as given by 
Dr. Veeder. The first aim of the pediatrician, so far as I can see it, is to keep 
the child alive. One of the definitions must include prevention and cure of disease. 
[ am perfectly well aware that in a large sense this is included, perhaps, in growth 
and development; however, I happened to read the report of the White House 
Conference on the influence of disease on growth and development. The truth, 
as far as I can see, is this: We know mighty little about the matter. So I would 
think, at the present time, that such a definition would not be comprehensive 

Dr. A. J. Bett, Cincinnati: I would like to suggest that the ag 
somewhat indefinite, a little too long. Up to the time of maturity means 21 or 
more for some persons, and possibly around the age of puberty, or 11 or 14 years. 

Dr. BorDEN S. VEEDER, St. Louis: I might say that the committee had 
absolutely no intention of trying to have the Academy endorse a definition of 
pediatrics. The only recommendation we made was in connection with what we 
had to do with handling the White House Conference. The rest were general 
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statements of a problem before this committee. It was a difficult problem, because 
before we could define the training of the pediatrician we had to define pediatrics, 
and the last thing, I should think, the committee would expect or request the 
Academy to do would be to recommend the acceptance of that definition. That is 
simply a current comment or a discussion of a point. 

Dr. Isaac A. Ast, Chicago: Nevertheless, Dr. Veeder, I think that it would 
be well if we got the opinion or reaction of this learned body concerning your 


report. 

Dr. BorDEN S. VEEDER, St. Louis: It has been quite definitely brought out 
that there is not a very close relationship between chronological age and physical 
age and development. We cannot limit pediatrics or the material we are handling 
by simply making an arbitrary age limit. That may be necessary for admission to 
hospitals, but you cannot define a child by age in years. The percentage of schools 
that are adding the period of adolescence to the period of pediatrics is increasing. 
There seems to be a general tendency to include the period of adolescence in the 
period of pediatrics. That means passing through the period of adolescence. It 
may mean 15 or 18, whatever the age might be in connection with the individual 
concerned. 

Dr. H. J. GERSTENBERGER, Cleveland: Dr. Veeder, in a way, answered the 
question I was going to ask. It is a good thing to have an ideal in mind, but it is 
something else to apply that ideal in a practical manner. If we are to extend our 
sphere of influence to the period of maturity, I do not think it matters much 
whether we use the chronological age or the developmental age. After a while, 
I think we will find that the ages are rather close; a few years’ difference will 
make little difference for the average person. We will have to rebuild all of our 
children’s institutions. They are not equipped, at the present time, to take care 
of children above the age of 14 or 15. Then, too, there is a question in my mind 
whether the adolescent is more of a child than an adult. He is unquestionably in 
an intermediary stage, and I, for one, am inclined to think that although it is 
correct that the human being at that time has not fully matured, he might be 
better cared for from a practical standpoint by the internist than by the pediatrician. 

Dr. BRONSON CROTHERS, Boston: When I first met pediatricians they were 
moving up from feeding babies to caring for growing children. They met with 
opposition even at that point. It seems clear that the transition from childhood 
through adolescence will interest many practitioners who are watching certain 
phases of growth and development. It strikes me as an obvious and desirable 
measure to limit ages in hospital wards and to segregate children from adolescents 
and adults, but highly unwise to prevent individual physicians from following their 
own interests. 

Dr. BorpeNn S. VEEDER, St. Louis: I think that Dr. Crothers expressed the 
point. The same question has been raised in connection with certain types of 
disease. Dr. Gerstenberger falls into the common error of thinking of pediatrics 
and the medical service of children in terms of an institution. I think that we 
would make a great mistake, for instance, to take a children’s hospital and to 
operate it above ages where, for practical reasons, we can mix boys and girls 
together. As a matter of fact, except for surgical conditions, there is little hos- 
pitalization of children of the adolescent age. However, in the general practice 
of pediatrics, the problems of children of adolescent age, the type in which Dr. 
Crothers is interested, are increasing tremendously. 

What happens during adolescence is dependent on what takes place before 
adolescence, and to build up to that period it is almost essential for the pediatrician 
to carry the child through the period if the child is to have satisfactory handling. 

The vast majority of internists will simply turn around flatly and say, “We 
do not understand it at all.” They are not interested in the things the pediatricians 
are interested in, the growing, developing organism. They usually study an 
organism that is fixed. 
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REPORT OF COMMITTEE MEETING WITH THE AMERICAN BOARD OF OBsS'1 
AND GYNECOLOGY. Dr. RaLtpH M. Tyson, Philadelphia. 


The American Board of Obstetrics and Gynecology consists of the American 
Association of Obstetricians, Gynecologists and Abdominal Surgeons, the Ameri- 
can Gynecological Society and the Section of Obstetrics, Gynecology and Abdominal 
Surgery of the American Medical Association. It was organized in 1930, and has, 
at the present time, 158 certified specialists. Seventy-four physicians took the 
examination and were certified at the recent board meeting. 

The purpose is to advance the cause of obstetrics and gynecology and to deter- 
mine the competence of specialists in this field, to issue certificates to candidates 
voluntarily submitting to examination therefore, and to serve the public, hospitals 
and medical schools by furnishing lists of such specialists. The purpose is definitely 
set forth in the certificate of incorporation. 

Definite requirements must be adhered to by specialists submitting to examina- 
tion. A charge of $50 is made to cover the cost of such examination and adminis- 
trative expenses. The members of the Board receive no compensation. 

The committee recommends that a permanent committee be appointed to hold 
further conferences with the National Board of Medical Examiners concerning 
certification of specialists. 

DISCUSSION 


It seems to me that this report brings up 


he 


Dr. BorpDEN S. VEEDER, St. Louis: 
the crux of the situation in which we find ourselves in the Academy. It is t 
point I tried to bring up a minute ago in my report. Our thought, in regard to 
this matter, is so much in flux, one might say, that we have to feel our way pretty 
carefully for a year or so, until thought is crystallized; that is, whether we are 
going to consider pediatrics as a specialty, or whether we are going to insist that 
it must be considered in our medical schools and in our whole field of practice as 
a fundamental, basic subject. It seems to me that we are not quite ready to go 
ahead with that point of view, and, on the other hand, some of us certainly would 
object to going ahead with the point of view that it was to be considered a specialty, 
along with obstetrics, gynecology, neurology and otolaryngology. 

The board working on this problem in the field of otolaryngology and ophthal- 
mology has been doing good work, but my feeling is that we are in quite a different 
situation. Personally, I do not think that we can, at present, crystallize, without 
a good deal of thought, an exact definition of where we stand. 

Dr. RatpH M. Tyson, Philadelphia: I agree with Dr. Veeder. I purposely 
avoided the term specialist as referring to my own group. 

Dr. C. G. GrRuLEE, Chicago: I happened to sit in at the meeting with the Board 
of Medical Examiners, and it was a great pleasure to me to tell some of those men 
that pediatricians have quite a scope as far as medical work is concerned. There 
is an absolute lack, on the part of medical men in this country, of any compre- 
hension of what pediatrics means. They have no idea of the activities of the 
pediatrician. Consequently, when I detailed to them as best I could some of the 
difficulties with which we would have to contend, they were quite surprised and 
realized that our proposition was entirely different from the problems with which 
they had to deal. There are one or two phases of this proposition that seem 
to be most interesting. 

On the one hand, it might seem comparatively easy to speak of qualifying a 
man for a pediatrician. On the other hand, there are at least two groups of men 
in pediatrics who would not be so qualified in the broad definition of the term, 
and both groups are invaluable for pediatrics. I speak, first, of the group of 
men who are doing work in hospitals and who are teaching on full time, but who 
have no contact practically with preventive pediatrics. The second group consists 
of men who are devoting their full time to preventive pediatrics and who do not 
take up the other phases of pediatrics. That, alone, seems to me to be an almost 
unsurmontable barrier in the matter of certifying as to a man’s ability or attain- 
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ments as a pediatrician. I think I may say, as a side issue of this meeting, that 


the group of specialists went away with a much better conception of what the 
pediatrician had to deal with and a little more respect, I hope, for the pediatrician. 

Dr. W. Weston, Columbia, S. C.: It seems to me, from the expression of 
opinion we have here, that to adopt this report would be unfortunate. I move it be 


received as information. 

Dr. T. B. Cootey, Detroit: It seems to me, Dr. Weston has just said, that 
this is not a subject that can be settled at this meeting. I would like to move that 
it be referred, for further study, to a committee that shall include the chairman 
of the present committee and the chairman of the Committee on Medical Education. 


Dr. W. WEstoN, Columbia, S. C.: I accept that. 
Motion seconded and carried. 


REPORT OF REGION III. Dr. C. A. Atpricu, Winnetka, III. 


On May 18, the regional committee had a meeting at Winnetka, IIl., at which 
time we discussed for a number of hours the scope of the activities of the Academy 
and particularly the matter of By-Laws and membership. It was the opinion of 
the committee that the qualifications for membership be broadly interpreted. 

We made several recommendations for changes in the By-Laws, which will 
be brought before this group later in the day. 

We had a discussion relative to the relationship between the Academy and the 
Central States Pediatric Society, and it was thought that the regional section of 
tne Midwestern states should hold a clinical meeting in 1932, the arrangements 
with the Central States Pediatric Society to be developed as time showed the 
trend of thought, either a meeting that might supplant this Society, or one in con- 
The present policy of having the meeting of the Academy 


junction with it. 
the American Medical Association meeting was 


coincident with the time of 


endorsed. 
It was felt that state committees appointed by the regional committees would 


serve a purpose in taking on some of the local activities in the various states, 
and also that it would give an outlet for the enthusiasm of many of the men who 
are not, at the present time, active in any of the general committees of the Society. 

The membership activity has resulted in the nomination and election of twenty- 
four new members. We have four applications that are being held over for 
further study. I wish to suggest that physicians who send in applications to the 
chairmen of the regional committees include as specific information as possible 
about the attainments of the given men, because this is an important consideration 
in judging them. Simply a broad statement that the men have done good work 
means relatively little to the regional committees when they are studying the 
attainments of the various men who are proposed. 
REPORT OF COMMITTEE ON HosPITALS AND DISPENSARIES. Dr. HENRY J. GERSTEN- 

BERGER, Chicago. 

Reference-—“Hospital Service to Children in the United States, 
U. S. Daily (Sec. II) 6:38, 1931. 

Recommendations.—To secure regularly accurate information as to the existing 
facilities and needs of hospitals in the United States and, if desirable, in Canada 
caring for infants or children; of independent institutions and independent pediatric 
departments of general hospitals, and of wards for infants and children existing 
as units or parts of hospital service. To include medical, nursing, dietetic, social 
and administrative service. 

Objective-—To enable the American Academy of Pediatrics to aid individual 
institutions or units to become better agents in the care of infants and children. 

Policy—To encourage and aid rather than to direct and coerce. 

Plan.—To create subcommittees with chairmen members of the Central Com- 
mittee on Hospitals and Dispensaries. To appoint a full time secretary and a 
budget to meet the consequent expense. 


” 


Suppl. to 
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DISCUSSION 


Dr. C. G. GrRuLeEE, Chicago: Dr. Gerstenberger has bitten off a pretty large 
bite. It seems to me that the only way we can approach this problem is to take it 
in small parts. I suggest to Dr. Gerstenberger that the first thing to do is to get 
a definite line-up on the children’s hospitals. With the information one would 
gain by a study of the children’s hospitals, one might be able to go ahead in a 
much more enlightened manner in the study of other facilities. 

I doubt very much whether any group of this Academy, or any other organi- 
zation, in any short time is going to be able to make a survey such as Dr. Gersten- 
berger portrays. It was impossible, for instance, for the White House Conference 
to get replies from hospitals in any large proportion. I think that the number 
of hospitals from which it drew its conclusions was much less than 50 per cent of 
the total. The majority of the hospitals in the country have between 50 and 100 
beds. They have nothing in the way of designated pediatric service. 

Therefore, while I must admire Dr. Gerstenberger’s bravery in tackling a job 
of such magnitude, I think that it would be best if we took it in small amounts, 
because I can foresee that any such survey as he mentions would be an enormous 
undertaking. There are now somewhere between 6,500 and 7,000 hospitals in the 
United States, and each one has a certain relation to children. 

Dr. H. J. GERSTENBERGER, Chicago: That very point was given consideration 
by the committee. We first concluded that the plan just outlined by Dr. Grulee 
was the one to adopt. Then we decided that while we were gathering information 
we might as well try to include most of the institutions. Then, too, we have in 
mind making a somewhat different study from that Dr. Grulee thinks. We are 
not going to try to find out everything about the institutions, but rather to gather 
a few facts, with the idea of getting a bird’s eye view first, and then to pick out 
the group Dr. Grulee mentioned and concentrate on it and then on others, doing 
as much as is possible with the help given us. 

Dr. F. N. Rocers, Manchester, N. H.: Would it be possible to cooperate with 
the College of Surgeons in getting a blank that could be used with their blanks: 
The hospital where I work uses the College of Surgeons’ blanks. They are not 
really suitable for the work, but the hospital is standardized by the C [ 
Surgeons, and it seems to me that if we are to have some recognitior 
the College of Surgeons, we should use forms that fit in with theirs in t 
general hospital, so it would not make the record system too complicated 
it could be easily handled with their system. 

I understand that we are not going to try to standardize the pediatri: 
ments in the small general hospitals; the College of Surgeons has 
to standardize the whole hospital. However, I think that it should 
our system. I should like to see a blank sheet used in the pediatric dey 
which was certified to by our own organization and accepted along 
College of Surgeons’ identification. 

Dr. H. J. GERSTENBERGER, Chicago: I doubt whether that would 
plan to adopt at this time. I do not think that there is any question about this 
point. If we can get the privilege to examine the records of the College of 
Surgeons regarding hospitals they have standardized, we can get about all the 
help we want from this source. I think that we should go our own way and not 
let the institution think, “Here comes another organization that is going to look 
us over like the College of Surgeons has.” My experience with the representatives 
sent out by the College of Surgeons has given me the impression that they have 
few real ideals and little understanding or appreciation of what some of our own 
institutions are doing. 

Dr. A. A. WALKER, Birmingham, Ala.: As we all know, the American Medical 
Association, through the Council on Medical Education and Hospitals, is taking 
up the problem of standardization in connection with hospitals, and I have no 
doubt that they would include in the questionnaires any such data as the American 
Academy of Pediatrics might desire. 
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Dr. H. J. GERSTENBERGER, Chicago: If we follow that suggestion to a logical 
conclusion, you had better stop your committee from continuing its work. 

Dr. Isaac A. Ast, Chicago: We do not want to do that. 

Dr. H. J. GERSTENBERGER, Chicago: I am perfectly willing to have that done. 
I would be grateful. 

Dr. L. W. Hirt, Boston: Our thought at our meeting last night was that 
we would try not to “standardize” anything. That is something we wanted to 
get away from. What we wish to do first is to find out what hospitals contain 
sick children, and to make a tabulated list of those hospitals, whether they be 
large or small. Any recommendations or help we can give to these hospitals 
would naturally follow. We distinctly wanted to get away from the word 
“standardization.” 

Dr. Isaac A. Ast, Chicago: I think that we must insist that this committee 
remain as it is and continue with its work. It is a very important part of the 
problem in hand, and we would not think, it seems to me, of having the committee 
disband or become inactive or inoperative. 


REPORT OF COMMITTEE ON RELATION TO THE SECTION OF THE DISEASES OF 
CHILDREN OF THE AMERICAN MEDICAL ASSOCIATION. Dr. HuGH McCut- 
LocH, St. Louis. 


The committee recommends: That there be close cooperation between the 
Section on Diseases of Children of the American Medical Association and the 
American Academy of Pediatrics. The function of the former is largely a scien- 
tific assembly of the American Medical Association, while the function of the 
latter is broader and of a somewhat different sort, as outlined in the presidential 
address. 

That the annual meeting of the Academy be held previous to the annual session 
of the American Medical Association. 

That the name of the committee be changed to conform to the change in the 
name of the Section of the American Medical Association, namely, Section on 
Pediatrics of the American Medical Association. 

That the scope of the committee be enlarged to include the relations of the 
Academy with other scientific organizations of a similar type. 


DISCUSSION 


Dr. E. A. Hines, Seneca, S. C.: I happen to be a member of the House of 
Delegates. When the committee speaks of having the Academy hold its meeting 
prior to the American Medical Association, I would like to know what day it 
has in mind. 

Dr. HucH McCuttocn, St. Louis: The committee has no particular day in 
mind, but previous to the scientific assembly. 

Dr. E. A. Hines, Seneca, S. C.: There would be conflict with the House of 


Delegates. 

Dr. HucH McCuttocu, St. Louis: There would be a good many conflicts. 
I, myself, would have a serious conflict on that day. 

Dr. C. A. ALpRicH, Winnetka, Ill.: Do you want to bring up the subject 
of the type of meeting we are to have? 

Dr. Isaac A. Ast, Chicago: Is there any discussion on the type of subse- 
quent meetings, that is, annual meetings? If so, we would be glad to hear it 
now. What is your individual idea as to the manner in which this annual meeting 
should be conducted and as to the nature of the progress? 

Dr. HERMAN SCHWARZ, New York: Dr. Abt, in his excellent address, has 
pointed out that there are almost 4,000 physicians in this country who are prac- 
ticing pediatrics exclusively. I think that these physicians should be attracted to 
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this society by means of the character of the annual meeting. In the first place, 
I would like to ask this question. Have we a Committee on Programs, or is 
there any special body whose duty it is to take care of the program? 

Dr. C. G. GRULEE, Chicago: There is nothing in the By-Laws as to the 
nature of this meeting. You will find that the Executive Board has rather a 
broad function, and anything of that nature that is not specifically defined in the 
Constitution and By-Laws is attended to by the Executive Board. 

Dr. J. L. Morse read Article III, Section 1 (h). 

Dr. HERMAN SCHWARZ, New York: . May I, then, state my idea as to what 
a meeting of this Academy might be? Two or three physicians could be chosen 
at one meeting to be the essayists at the annual meeting the following year. They 
could be given broad general subjects, such as acute nephritis, chronic nephritis 
and anemia in children, to be considered from a strictly medical standpoint. 
Some years there could be a general subject, such as neurosis in children or 
mental hygiene. Other years one or more of the essayists could take up the 
problems of general hygiene or nutritional problems, etc. Broad, general, unlim- 
ited (?) discussion should follow, in which ten, fifteen or twenty discussers should 
take part. Physicians working on similar subjects, who are qualified to discuss, 
should make it their business to be present and to add to the general information 
available. These essays—or as the Germans call them “Referat”—and the dis- 
cussion should then be sent in the form of Transactions to the members of the 
society. This would assure the members of authoritative knowledge of broad 
pediatric problems from year to year. 

Dr. HucH McCuttocnu, St. Louis: It seemed to me, as I heard the scope 
of the Academy discussed, that we could easily occupy one or more days with 
discussions of the policies of the Academy. I think that the committee reports 
we have heard have been dismissed rather briefly with the idea that they are 
going to be taken up and acted on more fully by someone else. I think that this 
Academy could function without any scientific program at the annual meetings. 
It should be a time to discuss freely the various activities that present themselves 
from time to time. It might be well to have some scientific paper, as mentioned 
by Dr. Schwarz, but there is a large order ahead of us, and it will take a great 
deal of discussion on these points of policy and reports of committees in order 
to settle them satisfactorily. I would like to see the scientific sessions left to the 
regional meetings in order to allow the annual meetings to be taken up with the 
business of the Academy. 

Dr. C. G. GRULEE, Chicago: I hate to talk so much, but I wish to say that 
the whole situation was considered in much the same way that Dr. Schwarz has 
mentioned for this meeting. It was decided that at this meeting we could not 
attempt any scientific presentations because we had too much to do. It was 
hoped that in the future some such arrangement as Dr. Schwarz has mentioned 
could be made. It seems to me that this is definitely connected with the report 
of this committee. If we are going to have our meetings in such close time 
relationship with the meetings of the section of the American Medical Association, 
we will have to confine our meetings to something like this. It is practically 
impossible, with several of our members also members of the House of Delegates 
of the American Medical Association, and we hope that there will be more of 
them, to have our meetings on the Monday and Tuesday preceding the scientific 
programs of the American Medical Association. It is also practically impossible 
to have a meeting of sufficient length, confined to the evening and day after the 
session of the American Medical Association. 

Dr. Isaac A. Ast, Chicago: I think that we must have an expression from 
the members as to what kind of a meeting they want next year. If we do not 
know that, a good many of you will be disappointed, and the Academy will not 
be the success next year that it should be. 

Dr. H. J. GERSTENBERGER, Chicago: I think that much will depend on what 
the different districts are going to do. If they are going to have clinical meetings 
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and discuss only clinical subjects, I think that fact would make it wise not to 
have similar contributions at a general annual meeting such as we are having 
today. As far as I am concerned, I think that the suggestion Dr. Schwarz made 
would be a very good one, and that a second day could be devoted to the discus- 
sion of our special policies. A two day or a three day meeting, at the most, I 
think, would satisfy all of us. I think that it would be a mistake to have the 
meeting before that of the American Medical Association, not only because of 
the meeting of the House of Delegates, but also because of the growing impor- 
tance of the scientific exhibits and of the general clinics, which the American 
Medical Association is fostering and which are held two days before the scientific 
assembly begins. I think that the two or three days after the meeting of the 
American Medical Association would be the best time for the annual meeting 
of this group. 

Dr. A. A. WALKER, Birmingham, Ala.: The fact that I happen to be secre- 
tary of the Section on Pediatrics of the American Medical Association prompts 
me to rise to my feet at this time. At the last meeting of the secretaries of the 
sections of the American Medical Association, the Section on Pediatrics was 
criticized by Dr. Olin West, the General Secretary of the American Medical 
Association. The criticism, while not severe, seems to be that we have a tendency 
to steal off by ourselves, and he rather resented the fact that we had separate 
hotels and that we had clinics that were not under the auspices of the American 
Medical Association. I believe it would be unwise for us to use the first two 
days of the sessions of the American Medical Association for meetings of the 
American Academy of Pediatrics. 

I also feel that an elaborate scientific program following closely the meetings 
of the Section on Pediatrics would be very much like trying to enjoy a ham 
sandwich immediately after a banquet. 

Dr. BorpeENn S. VEEDER, St. Louis: I do not think that we can settle imme- 
diately on the definite policies we are going to follow in the future. We must 
feel our way, in the same manner as some of the reports, which have been quite 
sketchy. There could be quite an extensive discussion of the report on the 
situation in hospitals, were the data to be presented another year. 

Why could we not have the meeting next year directly following the meeting 
at New Orleans of the American Medical Association? The last session will be 
held in the morning. That will give us Friday afternoon and evening and Satur- 
day. We might arrange to go to some place like Edgewater Gulf directly after 
the meeting, and have our meeting there Friday afternoon and evening and 
Saturday, continuing for another year on the same basis, with the idea that 
another year there will be a great deal of material presented by the committees 
for definite discussion. In a meeting such as this, which is rather of a pre- 
liminary nature, we can hardly expect anything definite. 

Dr. Isaac A. Ast, Chicago: The Executive Committee and the secretary are 
anxious to know what this organization wants in the way of a meeting. It is 
important that they know. 

Dr. F. S. CLARKE, Omaha: It seems to me that the scope of the White 
House Conference is so broad it is going to result in a new outlook for the field 
of pediatrics. One thing we as physicians have neglected is our relation to the 
public. The White House Conference took up this matter. It seems to me that 
part of our program every year could concern the relation of the physician to 
the public; for example, in connection with the Parent-Teachers Association, 
the problem of the preschool child, could be discussed. What does the public 
want along this line? It is much better that we take the initiative than to have 
the public do so. However, it is important that they come to us and tell us 
something of what they want. In all probability our interpretation of their 
desires can be carried out in a better way than for the public to do so. It does 
seem to me that this should be one of the problems we should undertake in our 
program. 
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Dr. J. I. Duranp, Seattle: It is difficult for us to see our way clearly at 
this time. There has been a tremendous mass of material before the Executive 
Committee, and it has all had to be acted on and approved at this meeting. In 
carrying forward the work of the White House Conference, which we wish to 
do, we are undertaking a broad program of welfare work; perhaps we are under 
taking too much at one time. 

The rank and file of pediatricians throughout the country are still more inter- 
ested in clinical and scientific medicine than in the departments we have discussed 
today. Future meetings must devote a definite part of the time to these su 
if we are going to hold and increase our membership. 


1 
} 
| 


jects 


Dr. Henry Drietricu, Los Angeles: In discussing this question, I 
might be well to decide what we shall do at the next meeting and then later 
on to a discussion of what we shall do at future meetings. As Dr. Duran 
said, there is a great deal of work to be done, and it probably will require 
the time of the next meeting to digest the material presented. There are some 
members who will wish a clinical phase added to this program. I think that it 
would be a good plan to let the members know that while the next meeting perhaps 
would cover the subject as it is being handled today, at future meetings some change 
would be made, this change to be determined by the Executive Board. 

Dr. A. C. SILVERMAN, Syracuse, N. Y.: Dr. Walker and others have pointed 
out that it would probably not be feasible to hold our meeting the same week as the 
meeting of the American Medical Association. For one thing, it would re 
long a time away from practice. Might it not be advantageous to hold our meeting 
during the week of the meetings of the American Pediatric Society? Perhaps a 
committee on the relationship of the Academy to the American Pediatric Society 
could work out a satisfactory arrangement for the scientific program. 


Dr. HucH McCut toc, St. Louis: In this report, we have suggested that the 
scope of this committee be enlarged so as to include other organizations besides the 


section on diseases. We thought that that might be a possible development in 
the future. 

Dr. Isaac A. Ast, Chicago: I think that we can leave that point 
committee. 

Dr. Tuomas B. Coorey, Detroit: It seems clear that we need to know now 
whether or not the members want a scientific session for next year’s meeting. li 
you want it, and so express yourselves, it can safely be left to the Executive Com- 
mittee to determine the type of program and the time to be devoted to it. 

In order to bring it before the Society, I move that we have a scientific session 
at the meeting next year. 

Dr. BoRDEN S. VEEDER, St. Louis: There is a motion for the acceptance and 
approval of the report. 

It was put and carried. 

Dr. THoomas B. Coo.ey restated his motion, which was seconded. 

Dr. SAMUEL AMBERG, Rochester, Minn.: Dr. Morse stated that one of the 
main objects of the Academy is clinical investigation and research. There is no 
committee on this phase of the work, and I wonder whether such a committee should 
not be created which would automatically take up some of these questions. 

Dr. Isaac A. Ast, Chicago: That would come under the head of new 
as it is not in the By-Laws. 

Dr. M. L. Bratt, Chicago: All of us like a circus. There are local circuses 
and general circuses. For years we have had clinical circuses in the area in which 
we practice. These are under the auspices of local pediatric organizations. We 
have clinical meetings of the central states and of the southern states, of the New 
England states’ societies and on the Pacific Coast. A duplication of that work by 
the Academy, in my opinion, nullifies the value of the Academy. There is no 
organization devoted to research in the practice of pediatrics. The American 
Academy of Pediatrics should fulfil that want. 
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The important function of this organization should not be the teaching function 
of a clinician and should not give persons the opportunity to display newer things 
in medicine, because that opportunity is already given by the pediatric section of 
the American Medical Association and by like organizations. No effort has ever 
been made in the past to bring together a group of men who are interested in the 
practice of pediatrics and in forwarding the interest of pediatrics in the United 
States and in the world at large. This is an opportunity for the older pediatricians 
to put their philosophic ideas before a group of serious-minded men practicing and 
teaching pediatrics. 

It would seem unnecessary to plan meetings more than one year ahead and to 
make this a clinical circus rather than a means of philosophic research. 

Dr. S. R. Katisx1, San Antonio, Texas: I think there can be no serious doubt 
that, in order to maintain interest among the members, an appeal will have to be 
made to a variety of men of tastes that differ widely. For those who come, as I 
do, from sections remote from teaching centers, it is an opportunity for contact 
with leaders of pediatric thought, such as are assembled here. 

Do not let the ideas mentioned by Dr. Schwarz be expanded into the “circus” 
referred to by Dr. Blatt; certainly nothing of that nature should overshadow the 
fundamental purpose of this organization. Nevertheless, I feel that a clinical hour 
or a scientific paper by some outstanding pediatrician will add immeasurably to 
the appeal of our meetings. 

Dr. L. T. Royster, University, Va.: I have listened with a great deal of 
interest, and I think that one or two thoughts might be expressed. First of all, 
to my mind, this is a tremendous movement and large movements of this kind 
cannot be found, at the end of twelve months, to be running smoothly or to the 
satisfaction of every member. A few of you can recall very well a certain chaotic 
stage in the history of the Pediatric Section of the American Medical Association. 
At the first meeting I ever attended, on this Board Walk, there were forty members 
present. Not a soul in that meeting was daunted or discouraged, because every man 
there determined that the Pediatric Section of the American Medical Association 
should be one of the outstanding sections. And the small group kept working 
without a great deal of noise or fuss until, I think, any one who participated at any 
time from then to the present moment could well feel the sense of gratification 
when they attended the recent sessions. That is a movement of twenty odd years. 

As I see it, we want to keep up the interest of the pediatricians throughout the 
country who have been sufficiently inspired to join this organization. We are 
working toward an ideal. We want to give all members, as far as we can, what 
they want. They have to make up their minds what they want. We should be an 
organization of inspiration, direction and guidance. 

That the American public, lay and medical, in part, has become so-called child- 
minded in recent years is very gratifying, and a great deal of that attitude has 
come from outside of the medical profession rather than from within. As a result 
of that, some of the efforts, as we know, have been very misguided. One of the 
objects of the founders of this organization was that there should be intelligent, 
superior (if I-may use that word very loosely) guidance of all activities pertaining 
to child welfare. 

I do not object to clinical sessions. There are a great many outlets for the 
meetings that have been spoken of, but I do think that a movement of such mag- 
nitude must go slowly and must be guided very carefully. We are going to make 
mistakes. We have made mistakes in the past year, but we want to make as few 
as possible, and I do not want discouragement to creep in. Everybody here is 
presumed to have some sort of ideal. It may be expressed in as many terms as 
there are individuals, but if we get discouraged in the beginning, we have lost the 
spirit of the whole movement. Whereas I want to please everybody, I think that 
we should be very slow, and I do voice the sentiment of those who say, “Let us 
decide one meeting at a time.” We should keep up our spirit and remember that 
we are here for a definite purpose, to elevate the status of the child in America. 
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Dr. A. GRAEME MITCHELL, Cincinnati: I am disappointed that Dr. Cooley 
should have made this motion. I think that it would be a mistake to tie the hands 
of those who decide the program. 

Dr. Isaac A. Ast, Chicago: We want to know how the members feel. 

Dr. Tuomas B. Coo.ey, Detroit: The motion provides for a scientific session 
next year. That implies no instructions beyond next year, and the character of the 
program is left to the Executive Committee. 

Dr. Isaac A. Ast, Chicago: Are you ready to vote? Those in favor will 
please rise to be counted. 

The count was eighty-seven in favor; twenty-three opposed. 













REPORT OF COMMITTEE ON RELATION TO THE WHITE HOUSE CONFERENCE. DR. ; 
A. GRAEME MITCHELL, Cincinnati. 





Function.—To advise constructively and alternatively to initiate principles of 
health betterment grounded on the studies of Section 1, White House Conference 
on Child Health and Protection, to be included in working programs of existing 
organizations active in the promotion of child health. 

Purpose of Follow-Up Committee of White House Conference—To invite the 
formulation and acceptance by all agencies involved in the promotion and protection 
of the health of the child of a central program embodying the basic principles on 
which are founded the physical and mental stamina of the people. i 

The Follow-Up Committee, Section 1, White House Conference, has referred 
to the Committee on Medical Education of the American Academy of Pediatrics, 
among other national organizations, its report on education in pediatrics for con- 
sideration and constructive criticism. That committee has also had direct contact 
with the Committee on School Health and School Health Education of the Ameri- 
can Academy of Pediatrics. 

Recommendation.—That the Committee of the Academy on Relation to the 
White House Conference be continued; that it be ready, should need arise, to pro- 
vide such contact between the Academy and the said committee as may be indicated. 
























REPORT OF COMMITTEE ON PUBLICATIONS. Dr. CLIFFORD G. GRULEE, Chicago. 





The committee advises the publication of transactions in abstract form, against 
the publication of a special journal and against the publication of public health 
pamphlets. 

The committee advises that the publication of special articles in the form of 
monographs be encouraged, but not subsidized, by the Academy, and that a News 
3ulletin be published monthly by the Academy. 












DISCUSSION 






Dr. BorpeN S. VEEDER, St. Louis: I should like to have this made a tem- 
porary approval for the present time. I think that there are strong possibilities 
of the development of another pediatric journal, which might be the official 
journal of the Academy. I agree thoroughly with Dr. Grulee at the present 
time, but I would not like to have the Academy go on permanent record 

Dr. C. G. Gruter, Chicago: It seems to me that the time is rapidly 
approaching when we must have more pediatric journals in this country. No 
one realizes more than I do the pressure on a pediatric journal at the present 
time. The only question is that of money. I agree with what Dr. Veeder says. 
Unless we can expand the AMERICAN JOURNAL OF DISEASES OF CHILDREN to 
something decidedly larger than I think we can, we must have some other 
pediatric outlet. 

Dr. Borpen S. VEEDER, St. Louis: The publisher of the journal that car- 
ries the backing of the membership of otolaryngology, obstetrics and ophthal- 
mology is very much interested in developing a pediatric journal. 












952 AMERICAN JOURNAL OF DISEASES OF CHILDREN 
REPORT OF COMMITTEE ON RELATION OF THE AMERICAN ACADEMY OF PEDIATRICS 
TO PHILANTHROPIC, WELFARE AND HEALTH AND SIMILAR AGENCIES. Dr, J. 

Victor GREENEBAUM, Cincinnati. 

The committee suggests the complete investigation of: (a) the activities 
of private nonteaching pediatric organizations; (b) the infant and child welfare 
clinics associated with medical schools; (c) the activities of Parent-Teachers 
Associations, especially in regard to the summer round-up; (d) the pediatric 
activities of the federal, state, county and local health departments, and (¢) the 
pediatric activities of the religious, fraternal and civic organizations. 

The motives of the investigation should be: (a) the care of all children, 
regardless of their financial or social status; (b) to determine whether the 
various agencies are qualified to give better care to children whose parents are 
financially able to pay than the private physician; (c) to investigate the stand- 
ards of these agencies, and (d) to have medical supervision exercised over the 
activities of these agencies. 

The committee suggests that a member of the American Academy of Pedi- 
atrics be designated in each community, where possible, to secure data for the 
committee, in accordance with the foregoing outline, by personal investigation, to 
be reported before Jan. 1, 1932, which material, in addition to data of the reports of 
the White House Conference, will enable the committee to present recommenda- 
tions at the next meeting. 

DISCUSSION 

Dr. J. VicroR GREENEBAUM, Cincinnati: I move the approval and acceptance 
of the report (seconded). 

Dr. C. A. Avpricu, Winnetka, Ill.: There is one group of activities not 
included in the outline that I would like to see included. That is the summer 
camp. There are thousands of summer camps all over the country, many con- 
ducted in a satisfactory manner and many in a poor manner, as regards the 
health of the children. 

I do not know of any organized effort to control those camps, to which so 
many of us send our children. I would like to see that included in your list of 
activities. 

Dr. J. VictoR GREENEBAUM, Cincinnati: Would not that matter be taken up 
under the pediatric activity of religious, civic and philanthropic activities? 

Dr. M. L. Bratt, Chicago: I would like to add one further specific organi- 
zation that I think has very great power in this country, and that is the Child 
Welfare organization of the American Legion. It is a political as well as a 
medical power. I think that it should be mentioned specifically. We have a 
problem in the state of Illinois with this organization and have a committee of 
the Chicago Medical Society working on it. The state society is also working 
with them in trying to iron out difficulties. 

Dr. J. Victor GREENEBAUM, Cincinnati: Would not that be included under 
fraternal organizations ? 

Dr. Isaac A. Ast, Chicago: We must not mention specific organizations, or we 
would not have paper enough to write them all down. “There are the Boy Scouts, 
the Girl Scouts and any number of organizations that we should not neglect if we 
are going to mention specific organizations. 

Dr. Bronson CrorHers, Boston: I hope that the committee will take up the 
question of medical control with great care and restraint. Many health organiza- 
tions should be controlled by physicians; others should be supervised by them, 
and others should have medical advice available. Above all things, the members 
of the Academy should be careful not to claim control unless they are prepared 
to accept responsibility. 

Dr. J. Vicror GREENEBAUM, Cincinnati: It was not our idea to do anything 
except to be helpful as an organization; helpful in our services, if possible, along 
the lines laid down by the founders of this organization. 
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Dr. C. G. GRULEE, Chicago: Dr. S. McC. Hamill knows more about this 
subject than anybody here. It seems to be that the best way to approach a sub- 
ject like this is probably to take such recommendations as may come through 
the Follow-Up Committee of Section 1 of the White House Conference, refer 
such to this committee and have it function in that way. There are, however, 
certain general principles that Dr. Greenebaum brought up which should be 
considered separately from those. One is the question of medical care. That 
is a big proposition, and we may find difficulty in arriving at any unanimity as 
to position on that point. 

Dr. S. McC. Hamitt, Philadelphia: I agree with what Dr. Crothers has 
said. I am glad he feels that this matter should be approached carefull [It is 
entirely true that there are innumerable organizations throughout the country 
trying to do definite medical work without any kind of medical guidance and 
many others with inadequate medical guidance. The question of where the con- 
trol should rest is one we should try to determine, but the subject has to be 
approached with the utmost care. If we attempt to dictate, we will fail to get 
the cooperation of the organizations we have in mind. 

I am free to confess that, in large part, the present situation is due to the 
attitude the medical profession has assumed in the past. There has been a desire 
on the part of the majority of these organizations in the past to have our assis- 
tance. They have asked for it, and we have not responded. Now we are sup- 
posed to cooperate with them, but our approaches must be made tactfull 

The result of our failure to help in the past has forced these agencies to 
assume medical authority and to give medical opinions that they were not quali- 
fied to do. This has become such a well established practice that some groups 
feel that they can get along without us. Unless we are prepared to approach 
them in a diplomatic fashion in the development of the medical aspects of their 
work, we will meet with opposition difficult to overcome. 

There are certain specific suggestions or recommendations in your report 
concerning which we can gather information without much effort. 

You refer to the question of the cost of certain aspects of this problem. 
That question has been gone into carefully by the Committee on the Costs of 
Medical Care. I think that they probably have the full answer. It is desirable 
that this organization have that information, but I think that it can be had 
without an extensive survey, by merely applying to the Committee on the Costs 
of Medical Care. 

You refer to the desirability of investigating the activities of Parent-Teacher 
Associations. A former president of the National Organization of Parent- 
Teachers approached me on two occasions asking for just the kind of help we 
are qualified and desire to give. I believe that the majority of agencies of this 
character will welcome an offer on our part to cooperate with them. 

Dr. E. L. BAaver, Philadelphia: I think that the report Dr. Greenebaum pre- 
sented would cover the agencies for whom the appeal is made by the addition of 
the phrase “and other organizations of similar character.” If that is not already 
there, it ought to be added. I do think that these agencies should come under 
observation, study and investigation. I do not think, however, that we should, by 
adopting a report of this kind, seem to approve or to give the idea of approval 
to all of these agencies in their work, as conducted at the present time. Too many 
of them are mushroom organizations that really should not be in existence, and I 
think that if we do not emphasize approval of this type of work, specificially, in 
given instances, without minimum standards, we will perhaps be able either to 
correct their deficiencies or to eradicate these organizations. 

Dr. J. Victor GREENEBAUM, Cincinnati: The motion is to delete the words 
“and so forth,” and to make the name of the committee “Report of Committee on 
Relation of the Academy to Philanthropic Agencies, Welfare Workers and Similar 
Organizations.” 

Dr. Isaac A. Ast, Chicago: The motion can be put as one motion, to accept 
and approve the report of the committee, and that the name be as just stated. 
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Dr. E. C. MitcHeLLt, Memphis, Tenn.: In behalf of the committee, I wish to 
state that we are not recommending the sanction of any organization at the present 
time. You can see the difficulty that confronts us. Every locality has its 
individual problems. The information that we have been able to gather up to the 
present time has been largely through questionnaires, which you know is not very 
exact. Our desire was to proceed slowly, with exact information, and to take up 
each subject individually as it came up, before making any recommendations 
whatever. 

Dr. S. McC. HAMILL, Philadelphia: I was interested in what Dr. Mitchell said, 
because it seems to me that this is largely a question of dealing with local organi- 
zations. I think that it should be considered part of the function of members of 
this organization to interest themselves in such local organizations. If we want 
to kill any one of them, as Dr. Bauer suggested, I think that the most effective 
way is by cooperating with them, educating them and making them realize that 
the work their agency is doing is not needed. We should not start out with the 
attitude that we are going to eliminate agencies of this character, because they 
are doing and will continue to do most important work. The difficulty is that they 
have been doing it without proper medical guidance. 

The motion carried. 


REPORT OF COMMITTEE ON NursiInGc EpucaTION IN Pepratrics. Dr. Rocer H. 
Dennett, New York. 

The replies to inquiries sent to the State Boards of Nurses Examiners, as to 
the time required in pediatric training to receive a license as a registered nurse, 
are as follows: 

Forty-three states replied. Only twenty require as much as three months in 
pediatric training; two require from two to four months; many have no require- 
ments. Of the three months’ training in pediatrics during a three year course 
required for graduation, much occurred in hospitals with few children. 

A committee of representative members of the nursing profession in Minnesota, 
after a thorough review and discussion, reported similarly to the report of the Com- 
mittee on Medical Care of Children on Nursing, White House Conference, on 
Feb. 19, 1931. 

The reports indicate that many nurses are inadequately trained and incapable of 
teaching sound public health measures, in which they have an important rOle. 
The committee recommends that the American Academy of Pediatrics, through 
its Committee on Nursing Education, cooperate with other recognized national 
and state agencies to attempt to formulate better and more uniform regimens 
throughout the various states. 


REPORT OF COMMITTEE ON MENTAL HyGIENE. Dr. Bronson CrotrHers, Boston. 


The committee report, obtained by mail, is one of confusion and progress, and 
I think that the main point we would like to make is that if child guidance is not 
a part of pediatrics, we do not know what it is. The pediatrician is envied by 
every psychiatrist. He gets the child at a time when the psychiatrist would be 
glad to get him. The psychiatrist is certain that most pediatricians are not 
interested in mental hygiene. I think that the psychiatrist underestimates the 
pediatrician, and that the pediatrician is likely to be afraid of the psychiatrist. 
Unless this committee can find some way to combine modern psychiatry and 
pediatrics, the change in emphasis of pediatrics will be disturbing to the 
pediatrician. From the point of view of this committee, we would like to say 
that we will make every possible effort to find out why, so far, pediatrics and 
psychiatry have been driven apart, and to try to find out whether there is not a 
specific part of the practice of psychiatry that can be easily and efficiently 
introduced into pediatrics. 
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Third Session 
June 13, 2: 30 p. m. 


REPORT OF COMMITTEE ON ScHOOL HEALTH AND ScHoot HEALTH EDUCATION. 
Dr. Frep H. Moore, Des Moines, Iowa. 


The committee recognizes the lack of medical leadership in the question of 
school health. The medical profession can contribute in two ways: (1) by the 
contribution of factual material and (2) by the development in the rank and file 
of practicing physicians an understanding of the objectives and methods of school 
health programs. This society should constitute a nucleus of medical men with a 
better appreciation of these problems. The subject should be from two points 
of view: 1. What is the effect on the health of the child? Does he need it? 
Is the effect desirable? If so, can the method be improved? 2. What is the 
relation of the activity to our present social economic status? Is it in accord or 
discord? What is its effect on the parents, the public, the school, the edu- 
cational profession and the medical profession ? 

The committee recommends that the American Academy of Pediatrics devote 
itself in part to a study of the activities that comprise school health services, 
but it is not prepared to offer recommendations in the field of health education. 
It deplores the fact that this is too frequently left in the hands of nurses who are 
not properly trained. 

DISCUSSION 


Dr. C. A. AtpricH, Winnetka, Ill.: I would like to bring up the question of 
qualifications for nurses as health educators. Does this Society think that they 


are adequately trained to become health educators? Personally, I believe that 
most nurses, at least, are not. 

Dr. FrEp H. Moore, Des Moines, Iowa: The average school nurse is not 
qualified in the field of health education. That is exactly what I wanted to get 


over to you in requesting you to urge nurses who are personally qualified to enter 
the field of education. Nurses who are qualified in education are excellent people 
to use in health education. 

Dr. G. H. FELLMAN, Milwaukee: I would like to know whether the speaker 
thinks it advisable to encourage the habit nurses have of going into homes and 
making diagnoses, in connection with school work. This custom is prevalent in our 
community and is accepted by the health department in such diseases as mumps, 
even without reexamination by a physician of the health department. They quaran- 
tine the patients on that diagnosis. Is that advisable? 

Dr. FRED H. Moore, Des Moines, Iowa: It is not advisable. 

Dr. E. L. Timmons, Colorado Springs, Colo.: Recently in our Pediatric 
Society it was called to our attention that nurses were making the diagnosis of 
impetigo, and that they were prescribing treatment. How are we going to approach 
these people of such superior knowledge? 

Dr. Frep H. Moore, Des Moines, Iowa: The answer to that question should 
be one of the expectant outcomes of such a study as has been proposed. I think 
that each one of you should be given an opportunity, at an early date, to express 
your own opinion, and the general opinion of the school health service being con- 
ducted in your own community. I think that we should start at home, and in 
this study should first gather from our own members all the information available 
on this subject. 

Dr. F. B. Miner, Flint, Mich.: Should not the subject for this committee be 
a little broader, as it is the only committee considering health administration and 
health education by state and municipal departments? I suggest that the title be 
changed to “Pediatric Public and School Health Administration and Public and 
School Health Education.” Many communities have both organizations, often 
independent and noncooperative. In a number of instances they vie with one another 
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for records and display a hostile spirit of jealousy to the detriment of both child 
health and the medical profession. In both organizations the methods of practice 
and the policies of the teaching staff are not infrequently dominated by laymen 
and nurses who are too strongly minded in ultrasocialism and state medicine. Along 
with much good from these departments there has come much evil. Many public 
health and school nurses are not content with preaching the gospel alone, but they 
wish to push the hypodermic plunger, vaccinate, diagnose and prescribe, and, 
furthermore, they too often are wont to advise in no uncertain terms as to the 
employment of physicians, characterizing some as “old foggies,” etc. A flagrant 
case of this sort has recently come to light of an industrial group of nurses of a 
General Motors unit. 

Many public health and school health organizations are making serious inroads 
into the economics of the medical profession, especially into the field of the 
pediatrician. This topic alone is large enough and serious enough to demand 
individual consideration. 

What these organizations should teach and what they should practice for the 
greatest good of child health and for the welfare of the medical profession deserve 
our best study. I see no place for such study other than in this committee. 

Dr. FRED H. Moore, Des Moines, Iowa: It is stated here that your com- 
mittee believes that every practice in health service in the schools should be studied 
individually. 

In relation to the public health agencies, I should be glad to make a diligent 
study of the set-up of the whole thing and see if we could not divide it and give 
it to someone else. Off hand, there is an important relation between the school 
forces, on the one hand, and the public health agencies, on the other. Of course, 
I presume that there is no activity in which this Academy would be interested where 
the public health interests are not involved. But this committee would not presume 
to speak for all. 

Dr. EuGENE Situ, Ogden, Utah: Are there at present any places where 
nurses can acquire this education to qualify them sufficiently for the work? 

Dr. FRED H. Moore, Des Moines. Iowa: Yes, there are, although no 
institution offers the whole phase completely. I know of no place of which you 
can say to a nurse, “You can go there and take that course,” except perhaps at 
Teachers’ College, Columbia University. Many of the courses in nearly allied 
subjects have been given in training institutions for teachers. Many teachers 
erroneously believe that they are well grounded in this whole subject. There are 
training schools in Chicago, at the University of Minnesota, at Western Reserve 
at Cleveland, at Teachers’ College, Columbia University, and at several others. I 
think the essential point is that ‘nurses who want to get into this field should 
ground themselves in the fundamentals of education so that they can meet the 
educator on his own ground, speak in his own language, know what he is talking 
about, and give health education in the educators own terms. 

Dr. G. H. Fettman, Milwaukee: For Dr. Moore’s information, the Wis- 
consin Anti-Tuberculosis Association has a school where they train public health 
nurses after they have graduated from a regular hospital. They have been con- 
ducting this school for five or six years. They provide most of our county nurses 
throughout the state. 

Dr. Frep H. Moore, Des Moines, Iowa: We are glad to know of that 
school. I wish to emphasize that nurses going into health education in connection 
with schools need something more than that which is implied in “public health 
education.” As I indicated a moment ago, in the schools the nurses have to meet 
on equal terms the people engaged in the field of education. They have to know 
what the people are talking about, that is, the technic of education; otherwise, they 
will not command the respect of their co-workers. 

Dr. S. McC. Hamitt, Philadelphia: I wish to ask Dr. Moore if he does not 
feel that it would possibly clarify an apparent misunderstanding to some extent 
if he would point out that at present the great bulk of health education is given 
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by lay people, teachers in schools. This is a procedure that probably will 

to be continued. We are discussing two distinct subjects: health education and 
health service. Health education will have to continue in the schools. The ques- 
tion is, who should teach health? As between the educational teacher, who is 
in no sense qualified, and the nurse, who could be qualified, there does not seem 
to be much choice. 

In the course of the White House Conference studies, a questionnaire was 
sent to every county health officer. We had replies, I believe, from about 85 
per cent. Two questions that were included were: 1. To what extent do you 
vain the cooperation of the medical profession in respect to the disease aspects 
of the child? 2. To what extent do you get cooperation of the medical profession 
in respect to preventive procedures? The replies were very illuminating, and |] 
think answer the question. 

So far as the first question was concerned, the answer was almost universal 
that they got 100 per cent cooperation from the medical profession, but in pre- 
ventive procedures they got practically none. Health officer after health officer 
told us that the practitioners were referring their patients for the administration 
of toxin-antitoxin. 

I agree with the undesirability of having the state and local health depart- 
ments administer toxin-antitoxin, and especially do I object to its being done 
by nurses. If we are prepared and willing to protect the children under our care 
from these diseases, I do not believe that the departments of health would come 
into our field. They would be glad to be relieved of that burden. I think, there- 
iore, that what we must attempt to do is to see that all of the children with 
whom we have contact are protected and to use our influence to educate the 
parents everywhere as to the advantages and let them know that we are prepared 
and qualified to give protection. 

Dr. Isaac A. Ast, Chicago: Are there any supplementary reports from any of 


the committees? If not, we will proceed with the matter of new business. 


Dr. L. T. Royster, University, Va.: The question has been asked this 
morning, by a number of the men, as to what would be the attitude of the 
American Academy in encouraging them, supporting them and backing them up 
in certain activities. For example, we q!l know that pediatricians, particularly in 
certain communities, are called on, from time to time, to address Parent-Teachers 
Associations and other like organizations, women’s clubs, and so forth, on the 
broad subject of child welfare or some feature pertaining thereto. We also know 
that we are all called on, from time to time, to serve on committees, where new 
movements are instituted looking to the same general end. 

It seems that that would be a useful function for a pediatrician, in an educa- 
tional way. We know that it is, but we also know that we are laying ourselves 
open to a good deal of criticism from the general practitioner of medicine. The 
question has been asked whether the Academy would take a stand on this matter, 
endorsing the custom of its members, which either now exists or may exist in 
the future, in an official way, giving them its sanction and backing them up in it. 

I do not intend to make a motion, but I was asked to present this matter in 
order that there might be some discussion. I do not know whether it is fortunate 
or unfortunate, but we know that in many respects the public is being educated 
ahead of the average physician in public health matters. They are demanding of 
the medical profession a certain type of service that they think they are not 
receiving now from the family physician. We also know that the general prac- 
titioner resents the paternalistic attitude, as they regard it, of the specialist in 
pediatrics toward them. Of course, that makes it necessary that we guide, 
encourage and inspire without appearing to dictate. We have to be tactful, and 
I think that there is something healthy in the fact that the lay public is being 
educated. To be perfectly frank, speaking in a whisper, as Dr. Moore said, it 
has been the greatest boost in medicine that the general practitioner is endeavor- 
ing to improve himself. There is no question in the world, in my mind, about 
that, and we are leaders, or should be. 
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We are the ones who give the inspiration, and they are looking to us for a 
more or less authoritative statement and guidance. I merely ask you the ques- 
tion without making a motion, and ask the President to open it for general dis- 
cussion, because we want to know just how the membership feels. How far 
shall we go in backing up that type of activity? 

Dr. C. A. AvtpricH, Winnetka, Ill.: I will make this motion, that the 
Academy stand back of the principle that the members of this Academy enter 
into lay activities to the end of improving the condition of the child. 

Dr. G. H. FELLMAN, Milwaukee: It would seem advisable that members of 
the Academy receive the endorsement of their local County Medical Society before 
giving health talks to lay organizations. This would avoid criticism on the part 
of the general practitioner. 

Dr. JoHN AIKMAN, Rochester, N. Y.: In Rochester we have been able to 
cooperate with lay organizations through the Public Health Committee of the 
County Medical Society. Several members of the subcommittee on child hygiene 
are members of the Council of Social Agencies and other lay organizations doing 
work among children. 

When our committee was formed we offered our help to these organizations, 
and it was willingly accepted. We are able in this way to have’a voice in the 
management and policy. There has been no complaint from the general practi- 
tioners, as they are all members of the County Society and this is their committee. 

Dr. Isaac A. Abst, Chicago: The lay public is demanding this form of 
information. Women are hungry for it. Somebody is going to do it. If quali- 
fied men do not do it, other people are going to do it and do it in a bad way. 
The question is whether you are going to do it with the sanction of your medical 
organizations or whether you are going to do it and be blamed by your medical 
organizations. 

Dr. C. G. GRuLEE, Chicago: It seems to me the only thing a national organ- 
ization can do in this respect is either to approve or to disapprove the principle. 
If it approves of the princple, it will have to work it out in different communities 
in different ways. Communities have different set-ups. After the principle is 
approved, it will be left to the local representatives to work it out the best way 
they can. 5 

Dr. S. McC. HAMIL, Philadelphia: It seems to me that possibly this is more 
of a problem in the smaller communities or rural communities than it is in the 
larger cities. I know that is true in the state of Pennsylvania. The problem is 
a very serious one with us. What is happening at the present time is this: 
Individual physicians are being appealed to for such educational advice as they 
are qualified to give. They hesitate to do it because of the reaction they get from 
the medical profession, ‘especially the local medical groups. The public, failing 
to get what it demands from the medical profession, turns to the health depart- 
ments, and they have no choice since it is their duty to see that the public is 
protected. The result is that they supply services that we ought to give. I 
think I said this morning that it is‘important for us to give serious consideration 
to this matter and to make it our job to see that the lay people are properly 
guided. If we can educate them to appreciate their limitations, we have accom- 
plished something, and if we can do something to help the struggling mother to 
guide the destiny of her child more carefully, we have accomplished a great 
thing. 

Dr. J. H. M. Knox, Jr., Baltimore: I speak as a health officer in relation 
to the value of education of the community in health matters. Much of our 
progress in child health must come through a properly informed community. As 
was pointed out long ago, the ideal of child health is to have it recognized as so 
important by all parents that they will, of their own accord, bring their children 
to the physician for preventive advice at regular intervals without the interposi- 
tion of any state conference or clinic. I am sure, however, that those of you 





SOCIETY TRANSACTIONS 959 


who live outside of the cities realize that this desirable state of affairs will 
not be reached for a long time. Until then it is an important duty of state 
officials to take part in instructing the community meetings, women’s clubs, Parent- 
Teacher Associations and other groups in the fundamentals of child hygiene. 
Our great difficulty has been that the medical profession as a whole is so 
lethargic and indifferent to the preventive side of pediatrics. I am not speaking, of 
course, of members of this organization, but of men who are in general practice 
and busy with curative medicine. Many of these physicians apparently occupy 
little of their time in giving preventive advice either to individual patients or in 
speaking before community groups. 

Health officers would welcome whole-heartedly any assistance that the medi- 
cal profession, particularly members such as you who are qualified to speak on 
child health, could give in this important educational matter. In this field this 
organization could be of great assistance in promoting the practice of preventive 
pediatrics among the medical profession at large. The county medical society 
should give more time and consideration to plans for promoting the health of 
children, particularly of parents of limited means. One of the reasons I was 
interested in the organization of this Academy was the hope that through its 
influence we could instill in the average practitioner of medicine much more 
interest that he now seems to have in the preventive care of children. 
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GRUNDLAGEN DER ORTHODIAGRAPHISCHEN HERZGROSSEN- UND THORAX- 
BREITENBEURTEILUNG IM KINDESALTER. By Dr. OsKAR Kirscu. Price, 
7 marks. Pp. 110. Berlin: S. Karger, 1929. 


The work of the author started with observations on the hearts of children 
who suffered from thyroid disease, and extended over a period of about ten 
years. He studied intensively 142 children and made exact measurements with 
the orthodiagraphic methods. 

The book contains a wealth of interesting data and also original conclusions 
based on the facts obtained through the measurement of orthodiagraphic plates. 
It is divided into two parts and three chapters. The first part deals with orthodia- 
graphic measurements of the absolute size of the heart in different groups of 
children divided as to height, weight and width of the lung fields. The absolute 
measurements proved to be unsatisfactory and unreliable and needed all kinds of 
corrections. Therefore, the author worked out his method of measurements, which 
is the main purpose of his book. This method is based on relative measurements 
determining the size of the heart in relation to certain other dimensions of the 
body; first of all to the width of the chest and also to the height and weight. The 
author believes that only the use of these relative figures gives a correct and 
reliable picture of the size of the heart in an individual case. The second chapter 
deals with relative figures of the measurement of the heart in relationship to the 
thorax, and the last chapter with the relationship of the size of the heart to the 
size of the whole body. An interesting part of the book is the use of the heart- 
lung quotient as an index for the growth and development of the heart and lungs 
from infancy to late childhood. The figures show that during the period of growth 
in late childhood there is actually a relative narrowing of the heart. If the width 
of the heart is relatively large, it may mean a standstill of development on a fetal 
level instead of a progressive increase in size. An interesting conclusion is also 
made, that the size of the heart cannot be judged on the basis of absolute or 
relative width but only together with the measurement of the length. 

Interesting observations are made on the relative growth and development of 
the heart and the lungs, but the data are so rich in detail and so complicated that 
in a short review they cannot be satisfactorily presented. 

In practical application, proportional measurement of the size of the heart 
has to be based on the relation of its width and height to the length of the body. 
At the same time, the heart-lung quotient has to be considered. Measurements 
based on these principles show that enlarged hearts may be found not only in those 
that give wide shadows but often among those that give very long ones. 

The author believes that his methods as compared with older methods give 
deeper insight to certain phases of proportional development of the body and also 
to certain problems of constitution. 

The book is a valuable contribution to cardiology in children and is well worth 


while reading. 


COMMUNICABLE DISEASE CONTROL. Report of the Committee on Communicable 
Disease Control of the White House Conference on Child Health and Pro- 
tection. Price, $2.25. Pp. 288. New York: Century Company, 1931. 


About half of the nearly 3,000,000 cases of communicable diseases annually 
reported in this country occur in children. These diseases cause about 15 per cent 
of all deaths. From 50 to 75 per cent of the crippled children owe their condition 
to infantile paralysis and tuberculosis; and blindness, damaged hearts and kidneys 
and increased susceptibility to other infections are all found in the wake of com- 
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municable diseases. So great are the economic and social losses resulting from 
communicable diseases that every known effective means of control should be fully 
utilized, and further studies to increase knowledge should be expedited. It is also 
of the utmost importance that the general public, without whose support no 
effective control is possible, should be informed on the subject. 

This report points out the importance of the control of communicable diseases 
among children, reviews the current practices of control, recommends those 
practices which experience has indicated are most effective and suggests fields 
in which further study is most urgently needed. The report is the fruit of an 
extensive study made by a large number of qualified experts and is probably the 
most up-to-date and authoritative survey of the subject available. The section 
on suggested procedures for the control of communicable diseases has been critically 
considered by the entire committee as well as by other authorities to whom it 
was submitted in advance of publication, and it is believed that it contains the 
most dependable information obtainable on the control of the different diseases. 


DiaGNosis IN Joint DiIsEAsE. By NATHANIEL ALLISON and R. K. GuorMLey. 
Price, $9 net. Pp. 196. New York: William Wood & Company, 1931. 


To record the findings and to study the results in 289 instances of joint disease 
limited to arthritis is a difficult task. The authors of this study devoted six 
years to their investigation, and as a result they have issued a monograph. The 
chapters devoted to joint tuberculosis and to joint disease of uncertain origin are 
the best. Those on traumatic joints and acute pyogenic infections of joints seem 
weak in description, results and enumeration of patients. 

In general, the main discussions in each chapter are of a conversational type. 
They lack conciseness and manifest considerable repetition with some incon- 
sistencies. The student will profit chiefly from study of the case records and the 
excellent illustrations, excepting the colored ones of gross specimens. 

The format of the book is very pleasing. The large type permits easy reading, 
but there are occasional jars to the erudite eye from misspelled words, inverted 
halftones and other evidences of incomplete editing. 

A work of this character is stimulating in the controversial field it enters; it 
appeals for further discussion in the open forum of this most interesting topic of 
diagnosis in joint disease, and the attempt to clarify classification is commendable. 


L’HYGIENE SOCIALE DE L’ENFANCE. By Dr. G. BANu, L’association internationale 
pour la protection de l’enfance. Price, 50 francs. Pp. 717. L’Association 
Internationale pour la Protection de l’enfance, Brussels: 1930. 


In this exhaustive study of the social factors having to do with infant hygiene, 
the author shows that the hygiene, particularly of infancy, must be the result 
of, or go hand in hand with, medical observation. Hereditary and constitutional 
factors must be considered, and an understanding of the physiology and pathology 
of infancy is essential. These phases are thoroughly presented. The procedures 
and laws relative to materrial and infant hygiene in the various countries of 
Europe and the United States are presented in considerable detail. 

The book is divided into four parts: (1) eugenics and heredity, (2) the hygiene 
of maternity, (3) the hygiene of infancy and (4) statistics of infancy. The whole 
represents a most complete study and is invaluable for reference. 


LA POLIOMYELITE. By Paut Dunem. Price, 25 francs. Pp. 137, with 15 illus- 
trations. Paris: Gauthier-Villars & Cie, 1931. 


The etiology, pathology, symptoms and diagnosis are taken up in the first 
eight chapters. The remaining two chapters are devoted to treatment. The author 
is electroradiologist for the Hospital Enfants-Malades in Paris, and therefore he 
greatly stresses the treatment from a physical therapeutic standpoint. His hope 
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is that eventually there will be special hospitals devoted only to the treatment for 
poliomyelitis, in which hydrotherapy, electrotherapy, actinotherapy, massage and 
operative procedure will be coordinated to the best advantage for the patient. It 
is an interesting monograph. 


DIAGNOSTIK DER KINDERKRANKHEITEN. By Pror. Dr. E. FEeER. Fourth 
enlarged edition. Price, 22.60 marks. Pp. 377, with 279 illustrations, some 
colored. Berlin: Julius Springer, 1931. 


This enlarged edition of the well known textbook on “Diagnosis in Pediatrics” 
is beautifully illustrated with pictures that are unquestionably of great clinical 
value from a diagnostic standpoint. The colored pictures are also good. 

On the whole, the book is a worthy successor to the other editions and has 
much in it of added value. The pictures of the cutaneous conditions are especially 
illustrative. 


LES PREMIURS JOURS DU NOUVEAUR-NE’. By M. METSGER and A. HERAvUx. 

Pp. 444, with 40 charts. Paris: Gauthier-Villars & Cie, 1931. 

This book is one of the pediatric monograph series. The various diseases 
to which the new-born is subjected, with the feedings, are discussed in the 
usual manner. There is nothing particularly new or noteworthy for the English 
reader. 


NINETEENTH ANNUAL REPORT, UNITED FRuiT CoMPANY, MEDICAL DEPART- 
MENT, 1930. 


This volume contains numerous articles on tropical diseases from both an 
epidemiological and a clinical standpoint. For those interested in conditions, 


many interesting reports and photographs are given. 


University OF Iowa. StTupIESs IN MEDICINE. Edited by Jonn T. McCiintock, 
M.D., D.Sc. Pp. 200, with figures and plates. Iowa City: University of 
Iowa, 1931. 


This is the annual collection of studies and reports from the University of 
Iowa faculty. 
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SKIN TEMPERATURES OF CHILDREN * 


FRITZ B. TALBOT, M.D. 
WITH THE ASSISTANCE OF VELMA BATES, ELEANOR BATES AN 
AticE J. DALRYMPLE 


BOSTON 


I. INTRODUCTION 


In 1620, Sir Francis Bacon wrote: “Let further inquiry be made 
into the different degrees of heat in different parts and limbs of the 
same animal. For milk, blood, seed, eggs, are found to be hot only 
in a moderate degree, and less hot than the outer flesh of the animal 
when in motion or agitated. But what degree of heat is in the brain, 
stomach, heart, etc., has not yet been in like manner inquired.” * Since 
this was written surprisingly few studies have been made of the actual 
temperatures of different parts of the body, although there has been 
great interest in other aspects of metabolism. As early as 1614, Sanc- 
torius in Venice made the first attempt to solve the subtle problems 
of metabolism, but it was not until 1780, when Lavoisier began his 
far-reaching investigations of the chemistry of life that the modern 
science of nutrition began. The tremendous amount of work which 
has been done since this introductory period, especially during the last 
quarter of a-century, has clarified many problems involved in the pro- 
duction of heat in the body. Practically nothing, comparatively speak- 
ing, has been learned during this same period about the elimination of 
heat. Renewal of interest in this aspect of metabolism during the last 
eight or ten years has, however, led to various attempts to throw light 
on many obscure points by studying the temperature of the skin. 
Early efforts to do this were rendered very difficult by lack of satis- 
factory apparatus. Davy,? an Englishman, in 1814, was the first to 
investigate this problem. His study was followed by various others 
in which specially devised mercury thermometers were employed. Such 
apparatus is now recognized to be unsuitable for this purpose because 
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it is necessarily so constructed as to allow heat to build up under it 
when applied to the skin. It thus introduces into all measurements 
errors of serious magnitude. A much more satisfactory type of appar- 
atus is the thermocouple first described in principle by Becquerel 
and Breschet,* and later used by McClure and Sauer. This was 
not generally employed until after 1919, when Benedict ® devised 
a practical form of it (fig. 1). As this apparatus has now been intro- 
duced into several laboratories, the results of different investigations 
should be in some measure comparable, and it is probable that signifi- 
cant information about the various aspects of skin temperature regula- 
tion will be acquired in the near future. 

Reports of a good many studies of the skin temperature of adults 
have been published. These are well summarized by Cobet ® and in 
the more recent work of Benedict.’ Few investigations have, how- 
ever, been made of the skin temperature of children under different 











Fig. 1—Benedict’s thermocouple, used for measuring skin temperatures in this 
investigation (for description and technic see Ergebn. d. Physiol. 24:594, 1925). 


environmental and physiologic conditions. Kunkel * has made a series 
of observations on children about 8 years old and found their skin 
temperature to be lower than that of adults. Cobet obtained higher 
figures in thin children than in adults. Measurements of the temper- 


3. Becquerel and Breschet: Arch. du Muséum 1:385, 1835; Ann. d. sc. nat. 
Zool., ser. 2, 3:257, 1835; 9:271, 1838. 

4. McClure, W. B., and Sauer, L. W.: The Influence of Clothing on the 
Surface Temperature of Infants, Am. J. Dis. Child. 10:425 (Dec.) 1915. 

5. Benedict, F. G.: Die Temperatur der menschlichen Haut, Ergebn. d. 
Physiol. 24:594, 1925. 

6. Cobet: Ergebn. d. Physiol. 55:440, 1926. 

7. Benedict, F. G.: Footnote 5; Scient. Monthly 27:5, 1928; Am. J. Physiol. 
87:633, 1929. 

8. Kunkel: Ges. zu Wiirzburg Thg. 1886; Ztschr. f. Biol. 25:55, 1889. 
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ature of the breast of infants under the clothing at room temperatures 
between 15 and 20 C. (59 and 68F.) were made by Schelble® and 
Mendelssohn *° by means of a gold medallion so constructed that it 
measures the temperature directly on a galvanometer. Their readings 
were between 34 and 36.5 C. (93.2 and 97.7 F.). Studies of the influ- 
ence of clothing on the surface temperature of infants were carried out 
in 1915 by McClure and Sauer * with a thermocouple. Their results 
can be compared directly with the data of the investigation here pre- 
sented and are important not only because they are the first data of this 
type obtained in infants but also because they are sufficiently numerous 
to justify comparison with the figures obtained from older children 
and adults. Other reports of research bearing on this general subject 
have not been found in the literature. 

The study recorded here began in the Children’s Medical Depart- 
ment of the Massachusetts General Hospital in 1923. Except for 
three preliminary reports ‘* no account of it has been previously pub- 
lished. As soon as a definite attack was made on the factors influ- 
encing skin temperature, it became obvious that an understanding of 
certain conditions which affect the temperature regulation of the skin 
in normal persons was necessary before deductions could be legitimately 
drawn from pathologic data. A large number of measurements were 
therefore taken under various conditions from normal children of dif- 
ferent ages so that standards for comparison might be established. 
Since various factors, such as the temperature of the environment, the 
severity and duration of physical exercise and other normal physiologic 
processes, influence the temperature of the skin, the following discus- 
sion will be divided into several sections so that each may be considered 
separately. A description of pathologic conditions will be postponed 
until the data from normal children has been outlined. Figures obtained 
in our first study of normal children ?? correspond closely with those 
of the investigations reported here, but this new series may be con- 
sidered more accurate because greater care was taken to exclude errors 
produced by external factors. 


9. Schelble, H.: Ueber Stamm- und Hauttemperaturen bei Sauglingen, Ztschr. 
f. Kinderh. 2:62, 1911. 

10. Mendelssohn, A.: Beobachtungen iiber Hauttemperaturen der Sauglit 
Ztschr. f. Kinderh. 3:292, 1912. 

11. Talbot, F. B.; Dalrymple, A. J., and Hendry, M. F.: Skin Temperatures 
in Normal Children, Am. J. Dis. Child. 30:483 (Oct.) 1925; Skin Temperature 
and Basal Metabolism During Fasting, ibid. 30:491 (Oct.) 1925. Talbot, F. B 
Dalrymple, A. J., and Bates, V.: Heat Regulation in Premature Infants, 
34:136 (July) 1927. 

12. Talbot, Dalrymple and Hendry (footnote 11, first reference). 





II. LOCAL VARIATIONS IN SKIN TEMPERATURE AND RELATIVE TEMPER- 
ATURES OVER DIFFERENT PARTS OF THE BODY IN 
NORMAL CHILDREN 

The ten subjects from whom these measurements of the skin 
temperature were taken were for the most part normal school children 
who came to the hospital on Saturday mornings. A few others were in 
the hospital ward for minor ailments. Their ages ranged from a few 
weeks to almost 12 years at the beginning of the investigation, and the 
observations were made as regularly as possible for a period of three 
years. The group included four boys and six girls. Not all of the sub- 
jects continued to come for observation throughout the entire period, but 














Fig. 2—The key numbers indicate the positions on the body on which the 
surface temperature was taken. Nos. 14 and 15 indicate the soles of the feet; 
nos. 16 and 17, the backs of the hands (see table 1). 


most of them were observed long enough so that satisfactory data could 
be obtained. 

When a normal child came to the hospital for temperature measure- 
ments a routine procedure was followed. Some training was neces- 
sary before the desired conditions could be maintained, but this was not 
difficult to give to the various subjects. 

The clothing usually worn by the children in winter under their 
coats consisted of a knitted cotton union suit with short sleeves and 
legs, cotton bloomers and woolen stockings and dresses. This they wore 
during the rest period and while the measurements were being taken 
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unless otherwise stated. In summer lighter cotton clothing was worn. 
If the skin temperature was to be taken under the clothes, the outer 
garments were removed on arrival at the laboratory. The child, dressed 
only in cotton undershirt and bloomers and covered by a light cotton 
hospital blanket, then lay on a bed for half or three-quarters of an 
hour before any measurements were taken. During this preparatory 
period the temperature of the room (from 20 to 22.5 C. [68 to 72.5 F.] ) 
was kept as nearly uniform as possible, and air currents were reduced 
to a minimum. The other special preparation and precautions neces- 
sary for certain types of measurements will be described in conjunc- 
tion with the various studies carried out. 

The numbers used to identify different parts of the body in this 
investigation are not the same as those employed by Benedict, although 


TABLE 1.—Designations Used for Corresponding Parts of the Body in T 
Study and in Benedict’s Investigation (See Fig. 2) 








Location Talbot Series Benedict Series 


OY 


Forehead 
Cheek, right ‘ 10 
Cheek, left , 101 
Supraclavicular notch 
Midsternum 
SO Se a acc eepebdis rh aekaercccdtecrecssccisgncess 
Halfway from sternum to umbilicus 
Halfway from umbilicus to pubis 
Just above pubis 
Thigh, front, right 
Thigh, front, 
Dorsum of foot, right 
Dorsum of foot, 
pA Tt i ie ie Se ey ae en ree ere Oe mer Pee , 
Hand, left 
* Palm. 
t+ Dorsum. 


) 


our points of measurement correspond to some of his (table 1 fig. 2). 
The numerical order of the points of measurement was followed in 
making records. Because Benedict measured many more regions than 
we did, his report includes many data for which no comparable figures 
can be included here. 

The first series of observations were made at different intervals on 
ten children at normal room temperature (from 20 to 22.5 C.). 
Measurements were taken to determine whether or not there are tem- 
perature variations in the skin of normal subjects wearing light cloth- 
ing in rooms of approximately uniform temperature, and whether there 
are characteristic differences in the temperature of various parts of the 


body. 

The data obtained show that minor changes may occur in the tem- 
perature at any given spot on the body within five minute periods. 
These appear to be insignificant, and it is not known whether 
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they are due to actual variations in the temperature of the skin 
or to faults in experimental technic. If a sufficient number of mea- 
surements are made, these minor variations do not affect the general 
results (table 2). Other changes in local temperature were also observed, 
but with the exception of those in the feet they were small. This rela- 
tively great variability of the temperature of the feet has appeared 


TABLE 2.—Measurements of the Skin Temperature of Norn 


Points of Measurement* of sj 


Mouth -— - . . sapeinioclel 
Temper- Face Supra- Trunk 
—_ — -_ 


Age, Weight, ature, - — clavicular — ~~~ — 
Years Kg. C. 2 g Noteh:6 7 a 9 


10% 31.75 36. 34.3 31.9 31.8 34.7 35.1 34.9 


Subject 
B78n 


® 
Pa] 


33.8 33.9 


B78e 5 34. 
3 31. 33.2 35.2 35.4 


B80f 


ty fs 


9% 27.10 37. 32.6 31. 
11% 35.38 37.5 34. 34. 


11% 33.78 36.$ 33. 32.0 3L.é 34.9 35.3 
9% 32.7 32. 34.8 34.9 35.2 
9% 31.5 31.6 35.2 34.7 35.1 
gl 30.9 31. 33.6 33.9 34.2 
30.8 30.5 33.4 33.6 34.4 
32.0 31.8 34.0 34.4 34.8 
7 > 30.0 30.2 33.5 33.9 34.1 
8% 23. 37.3 32.4 31.6 2.3 34.3 35.2 36.0 
114% 32.2 37. $2. 32.1 31.8 33.4 34.6 34.9 
10% 28.72 36.£ 33. 31.2 32. 34.8 35.0 35.8 
7 mo. 3 36.) 33.§ 32.1 32. 35.5 35.1 33.0 
31.3 bene 34.2 34.7 35.4 
34.8 34. 34.6 84.9 35.5 
34.0 32.5 34.8 34.9 35.3 
30.5 30. 33.2 33.3 35.1 
32.0 32.7 34.9 35.3 35.9 
32.3 33. 34.3 34.3 34.9 
31.4 2.7 34.6 34.3 34.7 
31.6 32. 34.7 35.1 34.6 
31.8 31. 33.6 34.5 35.9 
33.1 3. 34.1 34.3 33.2 
32.6 32.5 34.9 35.6 35.9 
30.7 id 34.3 35.4 35.8 
J1l4a $2.2 . 34.6 34.9 35.8 
J112d Nae toh 31.3 $2.% 32.9 34.5 33.6 
G102 ¥ 34% mo. 4.28 34. 32.6 31. 34.1 33.6 33.6 


82.0 2. 84.2 846 34.9 
+0.30 +017 +012 +011 +0.15 


B80e 
B78k 
B78e 
B78b 
Bist 
C78e 
D78e 
Dsli 
Bsif 
D82j 
G100b 
J1l1le 
G101 
BS8ih 
B81b 
B8lg 
B78h 
Bi8g 
C8la 
Dsla 
D82a 
BSle 
Bs1e 


> Oo 


4 
91% 


914 


oo BeBe BeBe BB. Bek ,| 


= = 


Pg Md rd Part Pad Pd ey ej fee SS ey 


a et et 
ee 


* See table 1. + Rectal temperature. 
t Standards used by Benedict and Talbot (The Gaseous Metabolism of Infants, Washington, 
Capital letter indicates group; number indicates number of child; small letter indicates day; {« 


consistently in all measurements in this series as well as in the experi- 
ments made under special physiologic conditions and on pathologic 
subjects. When one considers that the feet are farthest from the great 
organs, especially the heart, and that they expose a relatively larger 
cooling surface than the trunk and head, it is not surprising that this 
greater variation appeared in the measurements. 

In addition to changes at fixed locations there are noteworthy dif- 
ferences in the relative temperature of the skin over various parts of 
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the body. These are of greater actual magnitude than are most of the 
local variations in temperature. Table 3 shows measurements obtained 
from a normal child who had come to the hospital because of a broken 
left arm (fig. 3). It demonstrates clearly that the temperature of the 
skin is warmer over the great organs and close to the large arteries 
than it is over other parts of the body. 


Room Temperatures Between 20 and 22.5 C. (See Fig. 2) 


Weather Conditions 
Room Humid- Bar- —————_——____" 
———— Tem- ity of om- Humid- 
Hands pera- Pulse Room, eter, Temperature ity, 
—A — ture, per Activ- per Mm. -~—~—— per 
16 17 Cc Min. ityt Cent Mg C. F. Cent 
33.2 34.0 ? 82 I 45 763 —1.1 30 77 Cloudy; snow o1 
ground 
32.9 31.7 = 80 I 46 771 4.4 40 ss Partly cloudy 
34.1 33.6 f 38 42 763 Cloudy; snow on 
ground 
Cold; clear 
Cloudy 
Cold 
Cloudy 
Cloudy 
Clear 
Rainy 
Cloudy 
Foggy 
Fog; cloudy 
Foggy 
Cloudy; slushy 
Foggy 
Snowing 
Cloudy 
Clear 
Cloudy 
Fair 
Snowing 
Cloudy 
Cloudy 
34.2 Cloudy 
82.9 b. Cloudy 
34.0 22. fa 3 2. 37 F Clear 
33.1 2 2.5 5 § Cloudy 
31.6 be i : 6 Cloudy 


51 768 
65 764 
42 Ti7 
41 764 
55 760 
81 757 
90 755 
39 762 
59 759 
S4 755 
72 

44 

59 


32.0 
34.8 
34.7 
32.5 
33.1 
33.6 
32.1 


29 
Ov. 


33.4 
33.0 
32.8 
32.1 
31.2 
33.6 
31.6 
34.6 
33.2 
34.3 
32.1 
33.4 


32.9 


Sreuawnw- » 
~ 


to 


— 
© 


— 
peg ee et ee 
— ws | 
om 
mp Ce ore Wie 


oo Si 
nl 
_ 


POO CO a3 DO & 


“I WE 


Mine iws 


3 
2 
3% 
3E 
9 
2 
9 


oS @ 


Dic ws 
bo @ be 
tt to tr © & 


SRESSSRSSSE: 


2 bo 69 90 
I Se bo oe 

D> iim 

> 

7) 


to ® ie i & 
© Go to 
mm CO me 


6° ¢ 


33.1 
+0.18 


nstitution of Washington, publication 201, p. 130). 
sism and B78e indieate the same child on different days. 


These results confirm the earlier observations by Talbot that in chil- 
dren the temperature of the trunk is highest, that of the face next, and 
that of the extremities lowest. The same conditions have been found in 
adults (Benedict). In the infants studied by McClure and Sauer, how- 
ever, the temperature of the face, hands and feet was about equal. 

Comparison of Skin Temperatures on the Head, Trunk and Feet 
of Normal Subjects of Different Ages.—lIt is interesting to compare the 
figures obtained over different parts of the body by various investiga- 





TABLE 3.—Mcasurements of the Skin Temperature of a Normal Child at the Room 
Temperature of 21.5 C. Showing Relative Differences Over 
Various Parts of the Body 


Skin Temperature 

ec Co 
Point of Measurement co. ¥. 
Room 70.7 
Mouth 
Rectum 
Breath (end of deep respiration) 
Right cheek : 
Back of neck 
Over carotid by clavicle 
Over carotid at left jaw 
ROOUE asa tasechenk ss 
Over apex of heart 
Forehead (position 1) 


























1 ae Oe ae! Oe ae ee eee NE a | 1 
cc Lo 20 30 40 so 60 7.0 60 

















Fig. 3.—Relative difference between the body temperature and the covered skin 
temperature over the trunk, face and extremities at different room temperatures. 


TABLE 4.—Comparable Measurements of the Skin Temperature Over Various Parts 
of the Body in Different Investigations 





Point of Measurement* of Skin Temperature, C. 
A... 





co 


a, 
Trunk Feet, 
on —, Aver- 
head Aver. age 

Subjects 1 2 &: 9 14 & 15 


Fore- Cheeks, 





Six infants (6 to 10 mo.): MeOlure and 
Sauer 82. 30. 5 a8 35.0 sees waka 30.0 


New series (3 mo. to 12 yr.): Talbot 

and Bates A A 
Girls (14 yr.): 3. 2. dies 5. 9 82.0 
Four Wont (0s Beis icesccccccvvestes ; 


* See table 1. 
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tors who worked under conditions comparable to those in the clinic 
laboratory (table 4). The results are strikingly uniform. Although 
the measurements obtained from infants are in most instances lower 
than those obtained from other groups, the difference is so slight that 
it may be due merely to experimental technic rather than to any funda- 
mentally different physiologic reaction. 


III. THE EFFECT OF SURROUNDING TEMPERATURE ON THE BODY 
PERATURE AND ON THE COVERED SKIN TEMPERATURE 
OF NORMAL CHILDREN 


Environmental temperature has a very definite effect on the skin 
temperature of normal persons. The human being differs from the 
cold-blooded animal after birth in that his heat production and heat 
loss are regulated to maintain the body temperature at a constant level 
in spite of certain variations in the environmental temperature. If the 
protective mechanism against cold is broken down or the environmental 
changes are too great, the person becomes more susceptible to infec- 
tions, the metabolism is slowed down, body functions become less effici- 
ent and, finally, when the body temperature falls materially, death takes 
place. While it is in the main true that the body temperature remains 
approximately constant, small changes of temperature are observed 
under some conditions. It is probable, however, that the heat-regulating 
apparatus of the body is so delicately adjusted that the normal vari- 
ations in body temperature are kept within a very narrow range. This 
is impossible for man, however, under certain climatic conditions, 
unless he provides some artificial protective covering such as clothing. 

The fact that it is commonly necessary to supply external heat to 
maintain the body temperature of the new-born infant at the normal 
level is evidence that the heat-regulating apparatus is usually not fully 
developed at birth and is almost completely absent in the premature 
infant. The mechanism which maintains the body temperature at a uni- 
form level must develop rapidly, for it appears to reach full efficiency 
in early childhood and possibly in infancy. 

All observations in this series were made on normal children, wear- 
ing the clothing described, in room temperatures between 20 and 29.1 C. 
(68 and 84.5 F.). During each single period of observation the tem- 
perature of the laboratory was maintained at as constant a level as 
possible and never varied more than 0.4 degrees C. (7.2 degrees F.). 
Measurements were taken at the positions described in section II. In 
preparing the subjects for measurement the usual routine was followed. 

Data show that within the range of environmental temperatures 
used, there were no definite changes in the body temperature of clothed 
subjects who remained quietly at rest under uniform comparable condi- 
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tions. The natural choice of clothing considered comfortable for 
everyday life usually compensates, therefore, for temperature changes 
in the environment. 

Unlike that of the body, the temperature of the skin is markedly 
affected by variations in the surrounding temperature. Although the 
skin does not react to the environment with absolute regularity, or in 
exactly the same way in different persons, variations in its temperature 
appear, in the main, to follow certain trends. Within the temperature 
range of the experiment, the warmer the room the more closely the 
temperature of the skin over different parts of the body approximates 
the body (mouth) temperature, and the cooler the room the cooler is 


TABLE 5.—Covered Skin Temperature Measurements on Normal Children at 


Different Environmental Temperatures 


Room Average Average Skin Temperatures, C. 

No. Temperature Room Tem- Body Tem- --o —~~—_A~— —— — 

Cases Range, C. perature, O. perature,* C. Face Extremities Trunk 
16.1 16.1 37.3 31.1 30.6 34.7 
17.5-20.0 18.7 + 0.18 37.1 + 0.05 31.0 + 0.34 29.3 + 0.57 35.0 + 0.09 
20.0-22.5 21.7 + 0.08 37.0 + 0.03 32.3+0.15 + 31.6+0.26 35.2 + 0.09 
22.5-25.0 23.8 + 0.09 37.1 + 0.02 33.4 + 0.10 33.0 + 0.28 35.6 + 0.10 
25.0-27.5 26.1 + 0.31 37.1 + 0.04 33.9 + 0.30 33.8 + 0.53 35.6 + 0.30 
27.5-30.0 28.2 + 0.13 37.1 + 0.04 34.3 + 0.17 34.6 + 0.18 35.9 + 0.13 
30.9 30.9 37.3 35.6 36.1 35.9 


*In about one fifth of these cases the body temperature was taken by rectum; in the 
other four fifths, by mouth. 


the surface of the body as a whole and the greater the difference 
between the temperature of the mouth and that of the skin. No observ- 
ations were made in our series at very high environmental tempera- 
tures, but it would be expected that conditions in our subjects would 
be similar to those found in adults. Houghton, Teague, Miller and 
Yant ** report that the rate of heat loss falls rapidly as the surrounding 
temperature rises, and that at 39.4 C. (102.9 F.) there is no loss. 


The largest as well as the most frequent variations in skin temper- 
ature are found over the extremities. The skin temperatures of one 
child on different days are given in table 6 while table 5 contains measure- 
ments, made on several groups of children over different parts of the body, 
which demonstrate that the temperature changes are far smaller over 
the face and trunk than they are over the arms and legs. By com- 
parison of the data (table 15) it can also be seen that the variations 
in the feet are larger than those in the hands at both higher and lower 
room temperatures, the degree of difference decreasing as the room 


13. Houghton, Teague, Miller and Yant: Am. J. Physiol. 88:386, 1929. 
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temperature approximates that of the normal body. With a fall of 9.3 
degrees C. (16.7 degrees F.) in the surrounding temperature there is 
a fall of 0.9 degree C. (1.6 degrees F.) in the skin over the trunk, of 
3.3 C. (5.9 degrees F.) over the face, and of 5.3 degrees C. (9.5 degrees 
.) over the extremities. This relationship is the more striking because 
the face is exposed to the surrounding air and the extremities are cov- 


ered. 


TABLE 6.—Skin Temperature Measurements on Child No. 78 at Differ 
Room Temperatures 


Room Mouth Skin Temperature, C. 
Temperature, Temperature, —————— A — 
oO. F. 


Subject Face Extremities Trunk 


A78d 16.1 37.3 31.1 30.6 34.7 
B78h 21.1 36.9 32.9 31.0 34.9 
B7sf 21.3 36.9 31.4 30.1 34.5 
B78n 21.4 36.8 32.7 32.0 35.1 
B78e 21.6 31.9 30.4 35.1 
Bi8sg 21. 86. 32.7 31.7 35.0 
B78b 21. 37. 31.4 30. 34.6 
78¢e 21: 37. 32.6 31. 
B78sk 21.8 37. 33.2 32. 
B78e f 37. 32.2 31. 
D78e 22. 37. 30.4 31. 
C78d 
B7si 
A78a 
C78e 
C78f 
C78b 
B78j 
D78d 
B78d 
B78L 
B78a 
B78m 
A78b 
Disb 
Di8a 
A78e 


w 
_ 


30. 


aS wowre @O YY 


3. 
2. 
3. 
3. 
3. 

3. 

3. 


2 
3 
2 
3 
oer 
De 
9 
a 
ae 
oe 
a6 
oe 


to no 

~ 

ow 
Srnwrwnw ere @ we 
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It appears, therefore, that the extremities react more quickly and in 
greater degree to changes in the surrounding temperature than do other 
parts of the body (figs. 3, 4, 5 and 6), and that they probably play an 
important role in conserving heat for the parts which are essential to 
life. Since the heat-disseminating surface is relatively greater in pro- 
portion to mass in the arms and legs than in the trunk and head, the 
extremities appear to be effective safety valves, which permit elimi- 
nation of heat under certain conditions and prevent its loss under 
others. More striking evidence which supports this conclusion appears 
in the discussion of skin temperatures in nude subjects. 
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Fig. 4.—Difference between the body temperature and the covered skin tem- 
perature over the extremities at different room temperatures. 
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Fig. 5 
Fig. 5.—Difference between the body temperature and the covered skin tem- 
perature over the face at different room temperatures. 
Fig. 6.—-Difference between the body temperature and the covered skin tem- 
perature over the trunk at different room temperatures. 





IV. THE EFFECT OF SEASON ON THE COVERED SKIN TEMPERATURE 
OF NORMAL CHILDREN 


The study of the influence of season on the skin and body tempera- 
tures of normal children could not be carried out as was at first planned 
because there was no available room in which the temperature could 
be changed at will and held constant. Measurements were therefore 
taken of the skin temperature under the usual laboratory conditions 
at weekly intervals throughout the year. 
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Fig. 7.—Effect of season on the covered skin temperature of an 11 year old 
girl (subject C80). 


Observations were made on three normal girls. At the beginning 
of the investigation their respective ages and weights were: subject 78, 
9 years 3 months, 27.7 Kg. (61 pounds) ; subject 81, 11 years 3 months, 
31.1 Kg. (69 pounds) ; and subject 80, 11 years, 32.5 Kg. (72 pounds) 
and 140 cm. (55% inches) tall. These children came to the laboratory 
appropriately clothed for the weather and the season. On entering, 
they followed the routine already described. Although the temperature 
of the laboratory rose as high as 30.9 C. (87.6 F.) during very hot 
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weather, it fell only once below 21.1 C. (70 F.) in cold weather. For 
eight consecutive months it was close to 23 C. (73.4 F.). 

The data obtained show that outdoor temperature and _ possibly 
other weather conditions influence the temperature of the skin even 
from thirty to forty-five minutes after entrance into the standard 
laboratory climate. As in the other series of observations the greatest 
changes were found in the skin over the extremities, particularly over 
the feet, and the smallest changes over the face and trunk (fig. 7). The 
widest differences between skin and mouth temperatures appeared on 
cold days during the period when the outdoor temperatures were lowest 
(from December to April). This seems to be evidence that the tempera- 
ture of the skin is measurably affected by exposure to the environmental 
temperature. Similar results were obtained by Benedict,’* who said: 


A temperature survey taken under the clothing (of adult laboratory assistants), 
immediately after the subject entered the laboratory in the morning, showed 
invariably a distinct correlation between the skin temperature and the tempera- 
ture of the exterior, this correlation being noted even in the well-protected parts 
of the trunk. Thus, on a cold February day the entire trunk may have a skin 
temperature as low as 31.0° C., with the temperature of the legs and feet falling 
off not far from 24.0° to 25.0° C. 


There is also evidence of some relationship between the skin 
temperature and the proportional difference between the indoor and 
outdoor temperatures. 

The only report which I have been able to find in the literature of the 
effect of season on the body temperature of children is that of the New 
York State Commission of Ventilation. This stated that in summer 
when the outdoor temperature exceeded 18.3 C. (65 F.) there was a 
tendency for the body temperature to rise above its normal value of 
37 C. (98.6 F.). 

Our continuous records (tables 7, 8 and 9) corroborate these pub- 
lished results. They reveal that in some persons there is a seasonal 
alteration of the mouth temperature. This is quite clear in the case of 
subject 78, whose mouth temperature was below 37 C. more often in 
the months from December to May than in the other months of the 
year. 

It is quite probable that some alteration takes place as the seasons 
progress, which permits compensation in part for the extremes of heat 
and cold to which the body is exposed. It seems likely that this is 
in the nature of a fundamental adjustment which influences also the 
manner in which the body reacts to the less violent changes of tempera- 
ture within the house, and to very brief alterations in the environmental 
temperature. These phases of the question should be studied in more 
detail. 


14. Benedict, F..G.: Proc. Nat. Acad. Sc. 11:549 (Sept.) 1925. 
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V. THE EFFECT OF HUMIDITY ON THE SKIN TEMPERATURE 

OF NORMAL CHILDREN 
Since the humidity of the air affects comfort and influences the 
speed of evaporation of water from the skin, studies were made to 
determine whether it had any effect on the skin temperature when there 
was no visible perspiration. Since facilities were lacking for definitely 


TABLE 10.—Difference Between the Rectal Temperature and the Covered Skin 
Temperature in Relation to Varying Humidity in Normal Children 
(Room Temperature Range 20-22.5 C.) 








Difference Between Skin and 
Humid- Rectal Skin Temperature, C. Rectal Temperature, C. 
ity, Temper- — A SA 
per ature, Extrem- Extrem- 
Cent C. Trunk ities Face Trunk ities 


31 37.0 34.4 31.6 32.8 —2.6 
31 37.1 34.8 31.9 32.6 —2.3 
é 36.9 35.8 31.0 33.0 —1l.1 
36.8 35.0 31.7 32.7 —1.8 
36. 34.9 A 32.9 —2.0 
37.1 34.6 R 31.4 —2.5 
37.3 36.1 3. 32.3 
37.1 35.5 33.3 
37.1 35.2 mi 32.2 
37.2 34.3 , 32.3 
37.2 35.4 . 33.5 
36.8 35.1 2. 32.7 
37.0 35.5 / 32.1 
37.0 36.0 32.8 
36.7 35.3 30.9 
36.9 35.2 31.1 
37.1 35.7 32.0 
37.2 34.6 32.8 
37.0 35.1 31.9 
37.2 35.2 32.1 
36.7 35.7 31.5 
36.9 32.3 
37.1 R 32.1 
36.9 34.5 . 31.4 
37.2 35. 32. 34.2 
37.1 35. 2. 33.2 
36.8 34.8 2. 32.8 
36.9 5. 33. 32.4 
37.0 34, 31.8 30.4 
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controlling temperature and humidity in the laboratory, the data here 
presented are only those collected from a selected group of subjects 
studied routinely for a period.of five years. Conditions were main- 
tained as uniform as possible and breezes or moving air currents were 
guarded against. Enough figures were obtained to permit comparison 
within the ranges of about 35 to 80 per cent humidity. Four groups of 
normal children between 8 and 12 years of age were studied at room 
temperatures of 20 to 22.5 C., 22.5 to 25 C., 25 to 27.5 C. (77 to 
81.5 F.) and 27.5 to 30 C. (86 F.), measurements being taken in the 
routine manner and of the parts of the body previously described. 

In the series of observations made on ten subjects at room tempera- 
ture (from 20 to 22.5 C.) there were no consistent changes in skin 
temperature over different parts of the body when the humidity varied 
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trom 31 to 90 per cent (table 10).1** The number of observations made 
at high temperatures, i. e., from 25 to 27.5 C., and from 27.5 to 30 C., 
is too small to be averaged or to justify the drawing of conclusions, 
but when these two groups of data are compared with the two groups 
obtained at temperatures of from 20 to 22.5 C. and from 22.5 to 25 C. 
no great inconsistencies appear. The usual relationship between the 
level of the room temperature and the degree of change of skin tempera- 
tures over the various parts of the body is apparent, but there is evidence 


TABLE 11.—The Effect of Humidity on the Difference Between the Skin 
Temperature Over the Trunk and the Normal Body Temperature 


Skin Temperature: Humidity, per Cent 

No. Temperature, _—————__—_______ A - - 
Cc. 30-40 40-50 50-60 

—2.0 —1.7 —1.8 

—1.5 —1.6 —1.4 

—2.6* —0.3 —2.6 

-—0.6 —1.2 —1.4 


* One case only. 


TABLE 12.—The Effect of Humidity on the Difference Between the Skin 
Temperature Over the Face and the Normal Body Temperature 
(Room Temperature Range 20-30 C.) 








Average Difference (C.) Between Body Temperature an 
Room Skin Temperature: Humidity, per Cent 
No. Temperature, - A 
Cases y 30-40 40-50 50-6 60-70 70-80 
29 20.0-22.5 —4,1 —4.8 5.E —3.5 —4,0* 
33 22.5-25.0 —3.8 —3.4 3.f —4,1 —3.8 
8 25.0-27.5 —3.6* —2.0 —4,5 —2.7* 3.3* 
11 27.5-30.0 —2.2 2.4 











* One case only. 


of no reaction to be specifically referred to the effect of humidity. It may 
therefore be concluded that under the conditions of these experiments 
humidity does not affect the temperature of the skin. It is probable that 
humidity and temperature ranges beyond those already reported will 
affect the temperature of the skin. 


VI. THE EFFECT OF EXPOSURE ON THE SKIN TEMPERA’ 

OF NORMAL CHILDREN 
It has long been known that the protective covering of clothing 
helps to diminish the dissipation of heat from the body and to maintain 


the body temperature at an approximately uniform level by confining a 


14a. This was not a sudden change in humidity. The measurements might have 
been made one day with the humidity low and even one month later with the 
humidity high. 
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layer of warm air next to the skin. Dorno? called this confined air 
the “private climate.”” As soon as all clothing is removed the protective 
layer dissipates, and if the environmental temperature is not approxi- 
mately that of the normal body there is a consequent, immediate increase 
in the difference between body temperature and environmental tempera- 
ture. This change in the relationship between skin and air temperature 
(temperature gradient) occasions an increase in the loss of heat from 
the skin and in consequence from the body. If there were not some 
sort of compensation, either the body would soon become cooled below 
its normal temperature or the temperature would have to be kept 
uniform by a sudden increase in heat production. Benedict,’® using a 
calorimeter sensitive enough to measure heat variations within minute 
periods, demonstrated that the loss of heat in an adult does, in fact, 
increase promptly after sudden removal of the clothes (fig. 8). In 


Fig. 8—Increase in loss of body heat after disrobing (from Benedict, F. G.: 
Scientific Monthly 27:5, 1928). 


other words, he showed that adjustment does not take place at once. 
He argued that under all conditions heat is radiated from the skin as 
from a black body and that consequently “the skin temperature, as 
such, may be an excellent index of the amount of heat lost by radia- 
tion.” 17 Should this prove to be the case, measurement of the skin 
temperature over different parts of the body might provide information 
which would help explain the method by which adjustment is made to 
different environmental temperatures. 

In the investigation now to be described, an attempt was made to 
obtain significant facts about the regulatory mechanism in this way. 
The routine procedure was for the subject to lie down on the couch, 
according to the technic already described, while preliminary measure- 


15. Dorno: Medical Climatology and High Altitude Climate, Brunswick, 
Vieweg & Son, 1924. 

16. Benedict, F. G.: Scient. Monthly 27:20 (July) 1928. 

17. Benedict, F. G.: Am. J. Physiol. 87:633, 1929. 
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nents of the skin and body temperature were taken; after this the 
‘lothing was removed and the effect of nude exposure to different room 
temperatures was studied. In this series of investigations no blankets 
covered the nude subject, but a light hospital blanket was spread over 
the couch as before. Records were taken from seven normal school 
children from 8 to 12 years of age, on fifty-five different days. Only 
two observations were made on boys (subjects 83 and 85). The mouth 
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Fig. 9.—Change in the average skin temperature over the face of normal 
hildren (mouth temperature from 36.7 to 37.7 C.) immediately after exposure 
of the rest of the body to various room temperatures. 






Fig. 10.—Change in the average skin temperature over the trunk of normal chil- 
dren (mouth temperature from 36.7 to 37.7 C.) immediately after exposure to 
various room temperatures. X, difference between covered skin temperature and 
skin temperature after about thirty-five minutes’ exposure. Y, room temperature. 

















temperature and the skin temperature over different parts of the body 
were measured as usual, at various intervals after the subject was 
stripped. The first reading was taken almost immediately (figs. 9, 10 
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and 11), and the final reading usually thirty-five minutes later (figs. 12, 
13 and 14). For reasons beyond control it was possible to obtain only 
the mouth temperature, instead of the mouth and rectal temperature, 
in this group of children. Readings were made between three and 
five minutes after the beginning of exposure. The temperatures to 
which the children were exposed varied from 18.1 to 28.2 C. (64.6 to 
82.8 F.) (tables 13 and 14). 
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Fig. 11—Change in the average skin temperature over the extremities of 
normal children (mouth temperature from 36.7 to 37.7 C.) immediately after 
exposure to various room temperatures. 


Fig. 12—Change in the average skin temperature over the face of normal 
children (mouth temperature from 36.7 to 37.7 C.) after exposure of the rest of 
the body to various room temperatures for about thirty-five minutes. 


The data obtained demonstrate (fig. 15) that after exposures of 
thirty-five minutes there is a marked tendency for the mouth temperature 
to increase, especially at the lower room temperatures. This suggests 
the occurrence of some physiologic reaction which conserves body heat. 





EXPOSURE 


After an average exposure of thirty-five minutes (the intervals vari 
from twenty-five to twenty-eight minutes) to room temperature 
between 18.1 and 28.2 C., the mouth temperature rose in 65 per cen 
of cases, remained stationary in 15 per cent and fell in 20 per cent 
The greatest increase (0.7 degree C. [1.2 degrees F.]) occurred at 
room temperature of 19.4 C. (67 F.); the greatest fall (0.3 degre: 
[0.6 degree F.]), at a room temperature of 22.9 C. (73.3 F.). Thes 
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Fig. Fig. 14 


Fig. 13.—Change in the average skin temperature over the trunk of n 
children (mouth temperature from 36.7 to 37.7 C.) after exposure to \ 
room temperatures for about thirty-five minutes. 

Fig. 14—Change in the average skin temperature over the extremities 
normal children (mouth temperature from 36.7 to 37.7 C.) after exposut 
various room temperatures for about thirty-five minutes. 


measurements were taken twenty-five and one-half and thirty-one and 
one-half minutes respectively after the beginning of exposure. The 
average rise in mouth temperature after thirty minutes of exposure 
was 0.1 degree C. (0.2 degree F.). 
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Measurements of the skin temperature over different parts of the 
body in this series of observations corroborate the data already 
reported showing that the skin does not react to environmental conditions 
uniformly over all regions of the body. After clothing is removed, 


TABLE 13.—The Effect on the Skin Temperature of Exposure to a Room Tempera- 
ture of 22 C. an Hour and a Quarter After a Ten Minute Walk When the 
Outdoor Temperature was —2 C. (28 F.), the Outdoor Humidity 56 Per 
Cent and the Barometric Pressure 777 Mm. Hg.; Subject B78e; 

Age, Nine and One-Third Years; Weight, 27 Kg. 








Skin Temperature, C. 
A 





< Covered Covered Exposed Exposed Exposed Exposed - 
Point of e 9:57 to 10:14 to 10:25 to 10:39 to 10:52 to 
Measurement* 9: .m, 10:0la.m. 10:17a.m. 10:29a.m. 10:48 a.m. 10:59 a.m. 
33.7 33.1 34.0 ° 33.5 32.9 
31.5 31.8 31.2 32.4+ 31.0 
31.6 31.1 30.8 31.8t 31.2 
35.2 34.3 33.1 33.8 33.8 
34.7 34.3 33.1 33.9 33.1 
35.1 34.8 34.0 34.1 34.6 
35.1 34.8 33.6 34.0 33.8 
35.5 35.6 33.4 33.3 34.0 
35.6 35.9 33.6 33.7 34.1 
34.9 34.1 32.3 31.4 32.0 
34.1 33.9 $2.2 31.7 31.8 
28.7 a 27.3 25.5 25.8 
28.5 28.5 26.1 ‘i 24.9 
34.7 33. 32.13 31. 31.2 
34.3 33.§ 31.73 . $2.1 
Average of skin tem- 
peratures 8 33.5 33.5 $1.9 J 31.8 
Average 1 to 8 31.0 32. 32.0 i 31.7 
Average 7 to 11 34.5 35.2 33.5 33.9 
Average 14 to 17 30.3 29.3 ‘ 28.5 





Pulse rate 


96 80 80 76 76 
(9:30 a.m.) (10 a.m.) (10:30 a.m.) (10:50 a.m.) (11 a.m.) 


Mouth temperature, C. 36.9 87.1 37.0 87.1 87.3 
(9:26 a.m.) (10 a.m.) (10:29 a.m.) (10:43 a.m.) (11 a.m.) 
Activity Talking all Talking Quiet Quiet Quiet Quiet 
the time 
Room temperature, C. 21.8 21.9 22 28 22 22 


42 42 y ee 42 





* See table 1. 
+ Cheeks very flushed at 10:40 a.m.; less flushed at 10:50 a.m. 
t Palms moist and cool at 10:30 a.m.; no goose flesh or sense of chilliness. 


just as when clothing is worn, there are greater changes in the tempera- 
ture over the extremities than over either the trunk or the face. As the 
surrounding temperature falls there is, however, a general tendency for 
the temperature of the surface of the body to fall, so that the difference 
between the temperature of the air and that of the skin (temperature 
gradient) decreases (figs. 16 and 17). The result is a diminution in the 
speed with which heat is lost from the body. The average lowering of 


Temperatures € 


Body 


~ 
s 
7 
S 
7 
S) 


Hands and Feet\l 


~ 
s 
3 
3 
3 
a 
~ 


Humid- 


Room 


T 
——  ATIITS. 


Pulse Rate, 


Length 
of Ex- 
nNoskire_ 


04 


ity,* 


iper- 


per Min. 


Body 


Weight. — 





1 


wer 


* 


ailleasin 


‘Aog |b ‘suol}{sod 9Ay WOd] S}UeULeINSBeU JO aBuIeAy } 
*S}TJOM Jay}O UOJ pazeul|xoiddy # ‘suOs}{sOd 9014} UOJ] S}USULeINSBeUI JO aBBIeAY } 
‘Jaa PUB SpuBY UO sUO;}sSOd INO} WOI] SJUSUIAINSBIU JO BdBIBAY || “SJUIULGINSVIUL PasOdXxd 4SBl YINOIY} SPUIUTaINSBIU PIIBAOD JSBl UOT} SeINSY ssuIOAy , 





oO 


1°63 “Ot Lee S'rs ros 
Ls Lye 

L’Ss 5 0'Ss 

618 j 


83s 


OLE TL P'S T'& 0°63 e3BIDAY 
UL8 ULE Sg eg“ 
° KLE 
8°98 ¥ Ts 
os 
HzE 


63 6 O03 6D 


rR Gr! & 
ta 


oF 
0¢ 


Redo 


Dx 


visa 
BglLa 
"ISLal 
 osa 
posd 
bsla 


bh OF 


IS HIS 


RASS 


wo 
o 


— 


bar 


oS 
2) 
e 


Monro 
_ 

9 oI 

or) 


9 o 09 OD 
a 
r 
Pririsl 
4 co 
és 
oO 


09 09 4 6 


u 


S888 
RR 


Ss 
0 09 OD 


8 


QDAOAOwW 


8 
RBBBS 


oO 


ie) 

iG 

re) 

) 

64 69 

3 
n-ont 


N 


Te 
DOIN 


rr} 
ro) 
MONO MINawnweo 
wo 
o 
$3 88 
5 oS 
ro) 
A 
oa 


BRBBB 


is 


ie) 
OD OF 09 69 OD 


7o 

RE 
tats 
NNNN 


of 
09 19 09 00 OO 19 st Pe 09 OD 
62 92 & tata a 
of OO 


rd 
s 


1D AO AM HIN IN ODA 
03 08 03 09 99 
$3 & 83 $3 3 


ADO O A QQ Or 
8 

oS 

$8 


DODAAWOWOAMD 
bs bs bE 
AQA® 
ir] 
AiHMOOr 


c 


SoD 
9 8 


3h 83 oo oo od Od oo 8 Od OD 


4 
REARS 
8 
EES 


Ps 
RRR 


BRGARAAISS 


09 OO 
5 
or) 
owmtnoonn 
be 


agg 


BRAGRBSRRRRRRSRSR 


R858 
Fs] 


a 
jon) 


6" 
z 
L 
if 
L 
“1S Tv 
& 
0 
6 
L 


23 3383 


gigi 
60 69 


AOOHS 

Orta a 

3 
Renee 


100 69 00 
RARRR 


PLD Qa > 
RRGRS 


PIE 02D OAR 
BREABR 


Qe rio 
gigi 9 

8 83 88 & & 
mMONNCHOH 
i 

) 


$8 83 % 0 
QHtMOWDS 


WAM MOS 


SESsseess 
nn . . 
gi j 
& 
bert 
8 


at 
69 Oe 


bad 
oi 
& 
© 
nN 
6a 


SRRASRRA 
NIQHOoNIose 
RRRBRABSR 


INQ WOMR Ri 
thr 


is 

i o3 
333 
a 
oO 


BRSSS 


SQN 
RAaR 
Rane 


yr Er> 
55 83 63 63 oa Oa Od OD OD 


QROAARAWOR 


i. 
my 
ior) 
m9 
83 33 


QCHOAMAWS 
33 83 $8 83 os os & 


ASOKHAWAAGCAWCAWDAR 


QTAAS 


oo) 
mae 
a 
eed 
oO 
REGRSSRBS 
BBB 


m2 
1 
oO 

ca 


93 £8 £8 G8 G3 SS G3 GS SS 


ieieie 


HAMAR 
BER 


mt 1D 1 OI 0D 
t bh b> tr 


AAI ot Hog 


BL 


WAG AHH ONTOS 
= 
oO 

OF 2 et HES 1 OID WO et 


its 


Aagc 
BRSR 
090919 
= 
ot 


RABEBARRAR 
he fT Be pe fer bs 


AQHOQr-AON 
RASBRBRHRRE. 


AWoOrIwKHS 


35 Sh OB ob OB Od Od ad 
Qtreor 
SABER 


HOP OYA Or 0d 


age 
69 69 60 


RRR EEEE 


NWA AOS 
09 09 69 69 69 09 09 69 69 69 00 
BANNAN ANG 


bs 
a 
2 
igi 
a 
3 
) 
ANINSHROOSCHAWS 
= 
o 
aol 
62 69 


Ania riae 


2 
Pa 
a 


9°68 
greg 
S'S 


R 


~-ow 

qd pe 
oO 08 

oo 


Cr) 
a 
an 
Pa Post 
Bo 
= er QOnwen 
BR 


iQ 


one 
& 
t 
or) 
ior) 
ris 


pisd 
“fe ° > bd pesd 
; o'cs ors 6 7 qe8d 
sInsod oinsod peaisAo; asinsod osainsod poisAog sinsod IV a10}9q “UIn queg "0 Iqjy eojeg ‘aM SIBvIaK qoefqng 

I XO Xa Xa “ ——————_-—__—"._ ‘a insod tod .o1Injs ———,- —~ usa ‘a3V ; : 

sey SIA 1sB']T Pa | C -xq jo «AQ -taduray, “ul ied Apog 
~y ay *(qygnon) y3sueT -pruInzyy ulooy ‘ayBy oN 

\\300.q pues spur tyun1gy, ain esredura 7, 
cbt - Apou 


q 
7) 
aor 
— 


nt 

na 
6 6 0 00 
fee Se 


% 
—) 
Oo 
o 
~ 
HOraonto 


8 


ny 
uo (CO) sei1njzBs9dulaL u S OS BI9A 





990 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


temperature after exposure of about half an hour to the laboratory 
environment was 0.1 + 0.1 degree C. (0.2 + 0.2 degree F.) over the 
face, 1.7 + 0.1 degrees C. (3.1 + 0.2 degrees F.) over the trunk and 
2.4+ 0.2 degrees C. (4.3 + 0.4 degrees F.) over the extremities. As 
in previous observations the feet proved to react more to environmental 
changes than did the hands. After thirty-five minutes of exposure of 
the entire body to temperatures between 18.1 (64.5 F.) and 22 C. the 
average skin temperature over the hands dropped to 27.7 C. (81.8 F.) ; 
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Fig. 15—Change in the mouth temperature of normal children after exposure 
of the body to various room temperatures for about thirty-five minutes. 


that of the feet, to 25.9 C. (78.6 F.). These differences of reaction 
over the various parts of the body have also been observed by Benedict 
in adults. They suggest that the circulation does not react uniformly 
over the different parts of the body. 

Study of the data obtained at different intervals after the beginning 
of exposure reveals quite distinctive reactions over the various parts 
of the body. In these normal subjects skin temperatures averaged 
lower after exposure for thirty-five minutes than they did shortly after 
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Fig. 16—The body temperature and skin temperatures over the trunk, extremi- 
ties and face during a period of exposure (subject B78L, a girl, 10 years of age 
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Fig. 17—The body temperature and skin temperatures over the trunk, extremi 
ties and face during a period of exposure (subject B78c, a girl, 914 years of age 
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removal of clothing (figs. 9 to 14). Observations made on a few sub- 
jects for longer periods suggest that the greatest fall occurs within this 
first half hour and that only minor adjustments are made thereafter. 


TaBLE 15.—The Average Skin Temperature of the Hands and Feet 
Before Exposure 














Room Skin Temperature, C. 
Temperature, - saan 
Cc. 





Hands Feet Difference 
18.1-22.0 32.5 28.5 4.0 
22.1-24.0 34.0 30.7 3.3 
24.1-28.2 34.0 31.1 2.9 


No. Cases 








TABLE 16.—Immediate Change in the Skin Temperature Over the 
Extremities After the Removal of Clothing 








Room Change in Skin Temperature, C. 
Temperature, —_ ——- 
Cc. Hands Feet 


18.1-22.0 —1.0 —1.3 


22.1-24.0 —1.0 —0.7 
24.1-28,2 —0.9 —0.9 





Yo, Cases 





TABLE 17.—Skin Temperature Over the Extremities After Exposure to Different 
Room Temperatures for Approximately Thirty-Five Minutes, and Amount 
of Difference Between Skin Temperature Measurements Taken 
Before and After Exposure 








Difference Between 
Skin Temperature (C.) 
Room Skin Temperature, C. Before and After Exposure 
ees —_—< 


Temperature, -—— 
No. Cases Cc. Hands Feet Hands Feet 
22 18.1-22.0 27.7 25.9 —4.8 —2. 
12 22.1-24.0 32.3 28.5 —1.7 —2. 
21 24.1-28.2 33.1 30.9 —0.9 —2.1 








Tas_eE 18.—Average Change in Skin Temperature in Infants and Normal Children 
After Exposure for About Eighteen and Thirty-Five Minutes, 
Respectively, to a Room Temperature of 25.5 C. 








Change in Skin Temperature (C.) Immediately 
Body After, and 15 to 30 Min. After Exposure 
esti: 


Temperature, ae in 
C. Room Face Trunk Extremities 
——“_———_ Temper- - A — ae ~ A 
No. Before After ature, Imme- Imme- Imme- 
Cases Age Exposure Exposure Cc. diate Late diate Late diate Late 
10 9-11 yr. 37.1* 37.1* 25.5 +03 +0.4 —).3 —0.9 —0.8 —1.5 
5 1- 7 mo. 37.4t 37.2t 25.5 ead +0.3 —0.2 —0.5 —0.3 —1.4 











* Mouth. + Rectal. 


The fact that the hands react less than the feet to environmental 
changes and that the face reacts less than the trunk may in some way, 
perhaps, be associated with the fact that the hands and face are habitually 
exposed, while the feet and trunk are commonly protected by clothing 















EXPOSURE 


from environmental temperatures markedly below body temperature 
(tables 15, 16, 17 and 18). It is interesting to note that, unlike that 
over all other parts of the body, the temperature over the face rose 
0.1 + 0.1 degree C. immediately after the beginning of exposure before 
it fell approximately the same amount below the original level after con- 
tinued exposure. 

If the body is considered as a whole and the relative importance of 
the different parts is borne in mind, it is clear that those parts housing 
the brain and large organs are more important to life than are the 
extremities. It would appear, then, as if changes in the temperature of 
the skin took place as part of a delicately regulated mechanism for 
protection against injury by. cold environmental temperatures. Although 
conclusive evidence has not yet been found, it seems probable that 
this is accomplished by the transportation of heat to the different parts of 
the body by the circulation. If this is so, the heat-regulating center in the 
brain must control the quantity of heat supplied to each part. This hypo- 
thesis would permit logical explanation of the greater variations in tem- 
perature over the extremities. They are at a greater distance than other 
parts of the body from the main source of bodily heat, and they are far 
more effective radiators for the elimination of heat than are other 
parts because of their proportionally greater surface area. In addition 
to this circulatory control of heat elimination, there may also be, a 
physiologic reaction for the conservation of body heat, the existence 
of which is suggested by the frequent rise in body temperature during 
exposure, when, in spite of the lowered surface temperature, more heat 
is undoubtedly being given off from the body than under ordinary 
circumstances. 

The results of this study on normal children confirm and supplement 
those obtained from adults by Benedict. They support his conclusion 
that “save under extreme conditions, heat production and heat loss are 
two essentially independent processes.” 

Too few observations were made on boys to permit any valid com- 
parison of the relative skin temperatures of boys and girls following 
exposure. That there might be considerable difference between the 
sexes is suggested by Benedict’s data on the heat production in men 
and women. He found that the adult female produces 10 per cent less 
heat than the male, and Benedict and Talbot ** found that girls pro- 
duced less heat than boys. 

The appearance of the skin was carefully noted under the conditions 
of laboratory exposure, but since no satisfactory objective standards 
were found for comparison, observations were necessarily subjective 


18. Benedict, F. G., and Talbot, F. B.: Metabolism and Growth from Birth 
to Puberty, Washington, D. C., Carnegie Institution of Washington, publication 
302, 1921. 












994 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


and vague. Measurement of the capillary circulation of the skin proved 
impracticable, but clinical observation suggested that during exposure 
to cold it underwent either a slowing or a diminution. The skin 
appeared either mottled and slightly darker red than normal, or else 
paler than usual. At high temperatures an acceleration or increase in 
the capillary circulation was suggested by the brighter or pinker reddish 
hue of the skin. 

The appearance of goose-flesh was the most objectively measurable 
feature and even this was not adequate for decisive observation. 
Goose-flesh was seen at lower rather than higher environmental tempera- 
tures, i. e., at or below 24.5 C. (76.2 F.), and was commonly associated 
with pallor of the skin. It appeared in all but one instance of exposure 
to a temperature below 20 C. It was noted in one third of the sub- 
jects whose body temperature had risen, a phenomenon which suggests 
some interrelationship between this surface reaction and the physiologic 
conservation of body heat. 

A series of observations was made to demonstrate the effect of 
activity on the skin temperature after exposure. Readings were taken 
from the various regions of the body of nude subjects while they exer- 
cised, immediately after a period of exposure on the couch. These are 
discussed in detail on page 1010 under the head, The Effect of Nude 
Exercise After Exposure. 

Observations on Infants—A few observations were made at five 
room temperatures between 24 and 25.7 C. (75.2 to 78.2 F.) on two 
infants between 1 and 7 months old. The data obtained are too scanty 
to permit generalization, but are interesting. They are not strictly com- 
parable to those obtained in the study of older children, because it was 
impossible to submit the infants to such prolonged exposure, but since 
they may be: suggestive, it is worth while to record them here. Just 
as with the older children, the subject was stripped and kept as quiet 
as possible on the couch without covering during observation. In 
table 18 the figures from both infants and older children are sum- 
marized together. There appears to be very little difference in their 
skin reaction to short exposure (eighteen minutes) indoors to a tempera- 
ture of 25 C. It is probable that a greater difference would have 
followed more prolonged exposure, or exposure to lower environmental 
temperatures, because the heat-regulating system of the body is not 
fully developed and efficient until after infancy. Clinical evidence that 
young infants do react differently to exposure from older children is 
to be found in the fact that particular care is always taken to protect 
new-born infants from chilling. Measurement of the rectal temperature 
of new-born infants in our clinic *° showed that exposure in a relatively 


19. Benedict, F. G., and Talbot, F. B.: The Physiology of the Newborn Infant, 
Washington, D. C., Carnegie Institution of Washington, publication 233, 1915. 
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warm room and bath may be followed by a fall of body temperature as 
great as 1.8 degrees C. (3.2 degrees F.) in sixteen minutes. 









THE EFFECT OF FOOD AND FASTING 





VII. PERSPIRATION, SLEEP, 






An effort was made to record the appearance of visible perspiration 
on the skin. It was seen at higher environmental temperatures, espe- 
cially at 28 C. (82.5 F.) and above, and did not appear below 24 C. 
In all but one instance it appeared when the environmental temperature 


was above 22 C. (71.6 F.). 
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Fig. 18.—The effect of sleep, perspiration and food on the rectal temperature 
and the covered skin temperature of a normal girl, 5 years of age, at room tem- 
peratures between 23.6 and 24.1 C. (74.4 and 75.3 F.) (average 23.8 C. [74.8 F.]). 
3ecause of injury to one side of the face, the face temperatures are averages of 
only two readings (subject H107c). 











One fifth of the subjects whose body temperature had risen per- 
spired visibly. There was, however, no point in the rise of body 
temperature at which perspiration seemed consistently to develop. In 
nearly all instances the skin temperature over the trunk was above 
35 C. (95 F.) and the body temperature above 37 C. when it appeared. 
It is evident that body temperature is not the only factor that controls 
perspiration, because during fevers the temperature may rise much higher 
than it did in our series of observations, while the skin remains dry. { 
These results are fragmentary and cannot be considered as necessarily 
characteristic. 
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Sleep seemed, in our few observations, to affect the body in different 
ways. The figures which suggest that all persons do not react identi- 
cally during sleep are shown in figures 18 and 19. 

Records made to demonstrate the effect of food on the surface 
temperature were taken during fairly long periods, which included a 
meal. No characteristic reaction of the skin temperature was found 
(figs. 18 and 19). 

During the year 1924, studies were made on four epileptic children 
between 11 and 13% years of age *® who appeared to be physically 
normal in spite of their convulsive attacks. As part of the therapy for 












































Fig. 19—The effect of sleep and food on the rectal temperature and the 
covered skin temperature of a normal boy, 4 months old (subject H110). 


seizures these children went without food for periods of from seven 
to fourteen days. During this time they were free from seizures. 
In the course of treatment, measurements were taken of the surface 
temperature which are comparable in a general way with those of the 
special study on temperature reported here. 

All patients lost weight during the fast. In those who went without 
food for seven and eight days the drop in body weight was between 
2.7 and 4 Kg., while in the patient whose abstinence continued for two 
weeks the decrease amounted to nearly 5 Kg. A coincident lowering 
of the pulse rate occurred in all instances, and in two patients the 


20. Talbot, Dalrymple and Hendry (footnote 11, second reference). 
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systolic blood pressure fell. The rectal temperature did not fall below 
normal (37 C.). 

The average skin temperature measured under the clothing was dis- 
tinctly lower in environmental temperatures of from 21.3 to 23.4 C. 
(70.3 to 74.1 F.) after fasting than before in subjects P. G., C. P. and 


W. P. In subject W. P., on the fourteenth day of fast, the level was 









TaBLe 19.—The Effect of Fasting on the Covered Skin Temperature of Four 
Children Between Eleven and Thirteen and One-Half Years of Age* 






















Pulse Blood Temperature, O. Metabolism, “| 
Rate Pres- - A. —~ Total a 
Sub- Height, Weight, per sure, Average Calories : 
ject Date Day of Fast Cm. Kg. Min. Mm. Hg. Skin Rectal Room per 24 Hr. E 





P.G. 2/11/24 Postabsorptivet 136 32.06 98 108/82 32.02 37.8 23.0 1,306 
2/18/24 8th 136 29.02 76 98/76 80.91 37.3 23.0 985 






C.P. 12/ 4/28 Postabsorptive 138 37.73 90 110/90 38.38 37.4 22.1 1,305 
12/17/23 7th 138 33.03 80 108/88  30.88{ 37.2 21.6 1,031 






W.P. 12/ 4/28 Postabsorptive 135.5 31.36 83 120/74 34.08 38.0 22.5 1,425 
12/18/23 14th 135.5 26.48 52 108/82 30.60 37.2 21.3 9298 


H.A. 1/24/24 Postabsorptive 142 30.05 95 124/86 82.558 37.0 24.6 1,052 
2/ 5/24 8th 142 27.33 87 118/88 31.99 37.3 24.0 978 






















* Average of positions 1 to 17. 
+ Twelve hours after last food. 
t December 18. 
§ December 17. 
# January 23. 







TABLE 20.—Changes in Skin Temperature During Exposure Before and 
After Fasting 































Change in Change in Room 
Skin Temperature Skin Temperature Temperature, 
Before Fasting, C. After Fasting, C. O. 
t on 2 ——-— Tee A, 
Extrem- Extrem- Before After 
Subject Face Trunk ities Face Trunk ities Fast Fast 
P. G. (8th day of fast).............. +1.1 —1.3 +1.1 +1.2 —1.9 +0.0 23.1 22.5 
C. P. (14th day of partial fast)..... —20 -—32 -—#65.5 +10 -—-2.9 -—O08 22.1 21.6 
W. P. (14th day of complete fast).. +0.1 —2.6 —0.7 +0.6 —2.7 —O0.5 22.3 21.3 
H. A, CHR Ge OF MOOR aceisccccicas +0.9 —1.5 —1.6 —0.8 —3.1 —1.2 24.6 23.8 














3.5 degrees C. (6.3 degrees F.) lower than it was at the beginning of 
the treatment. None of the children complained of feeling cold. ‘4 

A few measurements were taken to determine whether the skin of 
fasting subjects reacted differently when the clothing was removed under 
similar environmental conditions. Tables 19 and 20 contain the results 
of this investigation, and although the data are too scanty to permit 
much generalization they indicate that the surface temperature fell 
slightly more after exposure toward the end of the fasting period than 
at the beginning. All changes were, however, very slight. In no 
instance was the temperature of the laboratory low enough to cause y 
chilling. Comparison of these data with those obtained under similar 
conditions from normal children shows that in both groups temperature 
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variations were of the same magnitude over the face and trunk. Over 
the extremities, on the other hand, the fall in temperature after 
exposure was much smaller in the fasting group. This difference may 
probably be explained by the fact that the temperature of the covered 
extremities was much lower after fasting than before. The temperature 
of the extremities was so low that only a slight further lowering was pos- 
sible. The average is 27 C. (80.6 F.) as against the normal of about 
32 C. (89.6 F.) in corresponding room temperatures. These figures cor- 
roborate other observations in this. report which emphasize the importance 
of the extremities in the adjustment of heat elimination. They show no 
marked difference from normal in the function of the skin over vari- 
ous parts of the body during prolonged fast. 


VIII. THE EFFECT OF EXERCISE 


When metabolism was first studied, it immediately became clear that 
muscular work resulted in a prompt and profound increase in the heat 
production of the body. Much still remains to be learned, however, 
about the exact relationship between different kinds and amounts of 
work and the basal metabolism. Measurement in adults of the heat 
production and the number of foot pounds of work done * shows that 
simple movements of the hands involve insignificant amounts of muscu- 


lar work, while riding a stationary bicycle for five minutes or walking 
on a treadmill may increase the heat production as much as 500 or 
600 per cent. To obtain comparable data from children is so difficult 
that only the roughest estimates of the relationship between exercise 
and heat production are possible. The different effects of prolonged 
hard work and short intense exercise can only be guessed. 

Since muscular work does increase the heat production, so that heat 
not needed to maintain the body temperature at its normal level must 
be eliminated, studies were made of the skin temperature of normal 
children to determine so far as possible in what manner and to what 
degree loss of heat is affected by muscular exercise. The results are 
evidence in favor of Benedict’s *7 argument that measurements of “the 
skin temperature, as such, may be an excellent index of the heat lost by 
radiation.” 

In this series of experiments the range and character of the work was 
limited by the age of the subjects. The group consisted of healthy 
school girls between 9 and 11% years of age who proved to be willing 
subjects, amenable to the small amount of training needed to make the 


21. Benedict, F. G.: Lectures on Nutrition, Mayo Foundation Lectures, 1924- 
1925, Philadelphia, W. B. Saunders Company. Benedict, F. G., and Parmenter, 
H. S.: Human Skin Temperature as Affected by Muscular Activity, Exposure to 
Cold, and Wind Movement, Am. J. Physiol. 87:633, 1929. 
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Fig. 20.—The effect of exercise for nine minutes in the treadmill on the covered 
skin temperature of an 11 year old girl (subject C80g). (See table 21.) 
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Fig. 21—The effect of exercise in the treadmill on the covered skin tempera- 
ture of a 10 year old girl (subject C78g). (See table 21.) 
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Fig. 22.—The effect of trunk exercise on the mouth temperature, the covered 
skin temperature and the pulse rate of an 11 year old girl (subject C80b). (See 
table 21.) 
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Fig. 23.—The effect of trunk exercise on the mouth temperature, the covered 
skin temperature and the pulse rate of an 11 year old girl (subject C80a). (See 
table 21.) 
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investigation satisfactory. On arrival at the laboratory they removed 
all clothing except a shirt, bloomers and stockings, and rested for thirty 
minutes on a cot as already described. The mouth temperature and 
two or three sets of covered skin temperature readings were made at the 
usual locations (figs. 20 to 32) before exercise was begun. The routine 
procedure included four types of activity, each being continued for 
between four and nine minutes at a time. Immediately on stopping the 
exercise, the subject lay prone on the bed covered with a light blanket 
while records of the body and skin temperature and of the pulse rate 
were made (figs. 20 to 32). Temperature readings were taken in the 
order described, beginning at point 1. Since the time required to make 
a complete set of observations was from three and one-half to four 
and one-half minutes, conditions over all parts of the body could not 
be measured simultaneously. Had it been feasible to collect all data 
at the same time, results might have been somewhat different, because 
changes in temperature presumably occur within the interval needed for 
recording. 

Since there was a possibility that activity, even in a closed room, 
might occasion enough movement of air to influence the temperature of 
the skin, conditions were arranged to eliminate or compensate for 
this source of error so far as possible. The trunk bending exercise 
caused changes of the air only around the trunk and head, while activity 
on the bicycle or in the treadmill necessitated movement of the air only 
around the legs and feet but not around the trunk and head. A blanket 
was therefore pinned around the shoulders during trunk bending, and 
stockings were worn in all the other forms of activity. Benedict con- 
cluded from his studies that the average fall in skin temperature which 
was observed immediately after exercise could not be solely the result 
of the breeze produced by movement of the body. The data to be pre- 
sented here seem to justify a similar conclusion. 

The standard exercises carried out by the subjects were trunk bend- 
ing, bicycle riding, running and operating the treadmill. Trunk bending 
consisted in movements sideways, followed by forward rotary bending 
and finally by direct backward and forward bending. These movements 
were carried out in rapid succession without intervals of rest for five 
or five and one-half minutes. During the sideways exercise the child 
sat on a chair; during the other forms she kneeled on the floor. A 
blanket was always pinned about the shoulders ; otherwise no alteration 
was made in the standard clothing described. In riding the stationary 
bicycle most of the muscular activity was in the feet, legs and possibly 
the abdomen. The subject sat on the saddle, holding the handle bars 
and pushing the pedals around with her feet for five or six minutes. 
The only alteration in the standard clothing was to put on shoes and 
stockings before beginning to .ride. For running the subject wore 


eet tunity at asa $4 ok Sue eae 
Ree ee eee ee a, eee RE al rer 


is 





AMERICAN JOURNAL OF DISEASES OF CHILDREN 








10:00 10 45 11.00 1117 
‘ect T T T T T T T 





o-0—o 
Poth oO 


Pulse @—— 2 


e 
/ 
Trunk Eee ates 














Extremities @——®-- --- 











JR 
~ ~ . ~ . 


} 














Fig. 24.—The effect of trunk exercise on the mouth temperature, the covered 
skin temperature and the pulse rate of a 10 year old girl (subject C78e). 
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Fig. 25.—The effect of trunk exercise on the mouth temperature, the covered 
skin temperature and the pulse rate of a 10 year old girl (subject C78f). (See 
table 21.) 
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Fig. 26.—The effect of bicycle exercise on the mouth temperature, the covered 
skin temperature and the pulse rate of an 11 year old girl (subject C80c). (See 


table 21.) 
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Fig. 27.—The effect of bicycle exercise on the mouth temperature, the covered 
skin temperature and the pulse rate of an 11 year old girl (subject C80d). (See 


table 21.) 
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the same clothes as for bicycle riding. The exercise consisted in run- 
ning, skipping, hopping or playing tag around the laboratory for 
between four and six minutes, and involved more speed than endurance. 
When the children stopped, they were usually panting for breath. In 
the treadmill the feet and legs were in constant motion and the trunk 
was continually twisting because the apparatus was built for adults and 
could not be adjusted for children. This meant that the muscular 
activity was far more generalized for these relatively small subjects 
than it would have been for full grown persons. The children main- 
tained their balance and position by holding on to side bars at the level 
of their shoulders. Continuation of this exercise for between eight and 
one-half and nine minutes proved to be more fatiguing than the usual 
amount of any of the other types. The same clothing was worn in the 
treadmill as on the bicycle. 

To determine roughly the relative severity of these exercises, the 
pulse rate was measured immediately after cessation of activity while 
the patient was at rest on the bed, and at intervals thereafter until it 
returned to normal. Since pulse rates could not be taken accurately 
during the height of activity in trunk bending, bicycle riding and run- 
ning, no indication was obtained of the maximum rate during these 
exercises. The few measurements made during activity in the treadmill 
(figs. 20 and 21), however, suggest that it was probably much higher 
than the figures obtained after cessation of activity would lead one to 
suppose. If the interval between the end of exercise and the return of 
the pulse rate to normal is used as an index of severity of muscular 
work, it will be found that the exercises have been mentioned in order 
of increasing severity. After running, the pulse returned rapidly to 
normal; after the treadmill, it did not approximate the normal figure 
for, roughly, twenty or thirty minutes. It is possible, however, that 
more work was performed in running than in walking in the treadmill. 

In all forms of exercise the cheeks became flushed, and after all types 
of activity except trunk bending the children said that they felt hot 
when they lay down on the bed. Panting followed the running exer- 
cise; fatigue was not felt except after working the treadmill. 

No observations were made during or after muscular work which 
was continued for hours. 

The mouth temperature fell once, was unchanged twice and rose in 
ten instances after activity. The maximum rise was usually about 
0.1 degree C., but once in subject C78g it rose from 37.2 to 37.7 C. 
(99 to 100 F.) after work on the treadmill (fig. 21). If the temperature 
of the muscles and organs could have been determined, it would probably 
have been higher after exercise than before. 
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Fig. 28.—The effect of running on the mouth temperature, the covered skin 
temperature and the pulse rate of a 9 year old girl (subject C78c). (See table 21.) 
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Fig. 29.—The effect of running on the mouth temperature, the covered skin 
temperature and the pulse rate of a 9 year old girl (subject C78d). (See table 21.) 
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Fig. 30.—The effect of running on the mouth temperature, the covered skin tem- 
peraturé and the pulse rate of an 11 year old girl (subject C8lc). (See table 21.) 


TABLE 21.—The Effect of Exercise on the Covered Skin Temperature 
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In our studies on children there was a definite fall in the skin temper- 
ature over the trunk immediately after all forms of exercise (figs. 20 
to 32). This was much more consistent than the coincident lowering 
of temperature over the face and extremities. The temperature over 
the face fell in nine instances, was unchanged in two and rose in two; 
that over the extremities fell in six instances, remained stationary in 
one and ros¢in six. The effect of the different types of activity on 
the temperature over the hands and feet is shown in table 21. Because 
trunk bending involved less use of the legs than the other types, it 
might be expected to produce different effects. The table demonstrates 
that immediately after this exercise, which requires the minimum amount 
of work by the leg muscles, there was a consistent fall in the tempera- 
ture over the feet which persisted for thirty minutes in three of four 
cases. The fall over the hands was less marked and of shorter duration. 
After most of the other exercises in which the principal work was done 
by the legs, particularly after running, there was a pronounced rise 
in the temperature over the feet. The corresponding change in the 
hands was of about the same magnitude following bicycle riding and 
working the treadmill, but much less after running about the laboratory. 

The effect of running on skin temperatures is illustrated by the 
data obtained from child C8lb (table 22). Immediately after this sub- 
ject had run about for four minutes a series of observations was made. 
As the actual recording of temperature took between three and one-half 
and four and one-half minutes, there was opportunity for change to 
occur before the records were complete, a condition which must be 
kept clearly in mind when evaluating experimental results. An average 
of the change at the different points on the skin shows a fall of 
0.4 degree C. This corresponds to Benedict’s ® observations but is less 
striking. He reported that in an adult subject (no. XI) the average 
skin temperature was 32.5 C. (90.6 F.) before exercise and 31.7 C. 
(89.2 F.) after running for four minutes on the level and up and down 
stairs. This drop is just twice that observed in child C8lb. Benedict 
measured the skin temperatures on his subject after repetition of the 
exercise and again found a drop in the average level. The skin tempera- 
ture does not, however, fall over all parts of the body. In child C8lb 
there was an average increase in the temperature of the feet (points 14 
and 15) from 27.9 to 30.2 C. (82.3 to 86.5 F.), and an average decrease 
in the temperature of the hands (points 16 and 17) from 33.8 to 
33.5 C. (93 to 92.4 F.) after running. Benedict also had evidence that 
although there is almost always a fall of temperature at individual points 
on the skin after exercise, there is occasionally a rise. He found the 
higher temperatures for the most part over the hands and cheeks. 
In our subject the temperature over the cheeks fell from 33.1 to 32.6 C. 
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Fig. 31—The effect of running on the mouth temperature, the covered skin 
temperature and the pulse rate of a 10% year old girl (subject C8lb). (See 
tables 21 and 22.) 
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Fig. 32.—The effect of running on the mouth temperature, the covered skin 
temperature and the pulse rate of a 9 year old girl (subject C78b). (See table 21.) 





1010 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


(91.7 to 90.8 F.). There is probably, therefore, no special inter- 
dependence in the temperature reaction of the hands and cheeks. 

It is unfortunate that the character of most exercise prevents the 
collection of temperature records while the activity is in progress. No 
data could be obtained during trunk bending, bicycle riding or running, 
but practical means were found of measuring the skin temperature over 
certain parts of the body while the subject was working the treadmill. 
Figures 20 and 21 include records made with subjects C78g and C80g 
during eight and one-half minute periods of treadmill exercise. They 
show that the skin temperature fell over all parts of the body immedi- 
ately after the beginning of exercise, and reveal the fact that the condi- 
tions which immediately follow activity are not necessarily indicative 
of the conditions during activity. For instance, the temperature over 
the face falls from its original level during rest before it begins to rise 
to the higher level attained after cessation of exercise. There are also 
differences in the degree as well as in the direction of the change at 
various times after the beginning of activity. The initial fall in the 
temperature over the trunk and extremities is greater than that recorded 
after exercise was stopped. 

Various conclusions may be drawn, at least tentatively, from the 
experiments just described. The initial fall in the temperature of the 
skin suggests that the extra heat produced by exercise does not at once 
accumulate in amounts sufficient to affect the surface temperature of 
the body. It is unfortunate that mouth temperatures could not be taken 
while the subject was active because the curve of body temperature 
change might be very significant. From the available data it is possi- 
ble to conclude, however, that the tendency for the mouth temperature 
to rise after exercise indicates that the transportation of heat from the 
muscles and organs to the surface lags behind the heat production in 
some way. This might be interpreted as physiologic provision for 
greater efficiency of the muscles if they could be demonstrated to work 
to better advantage at higher temperatures. 

The Effect of Nude Exercise After Exposure —Five children were 
studied in order to determine the effect of exercise without clothes 
after exposure to indoor temperatures of 21.1 and 23.3 C. (70 to 74 F.) 
(table 23). Except for the fact that no clothes were worn before, dur- 
ing or after activity while the records were being made, the conditions 
of the investigation were those already described. Exercise consisted 
in jumping, wrestling and moving the arms and legs while lying on 
the bed. Temperature measurements were taken about every five 
minutes after activity stopped. 

The effect of nude exercise on the body temperature was indicated 
by the mouth temperature (table 24). This fell 0.1 degree and 0.2 
degree C., respectively, in subjects B8lh and B80a, and rose during 
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EXERCISE 1013 
exposures of approximately forty-five to sixty minutes in subjects 
B&li and B78i. In subjects B8li and B78i the mouth temperature fell 
markedly during the five minutes immediately following cessation of 
exercise, the maximum fall being 0.5 degree C. (0.9 degree F.). 
Child 81 reacted differently from day to day and after varying lengths 
of exposure. 

The temperature of the skin fell to a lower point after exercise than 
it had reached during exposure alone in half the observations; in the 
other half it rose slightly above the level reached during exposure. The 
fall was usually larger than the rise. No single part of the body showed 
a reaction consistently different fronr other parts, the number of rises 
and falls being distributed about equally over the face, trunk and 
extremities. In no case did all parts of the skin react similarly at the 
same time. The temperature of the face might rise while that of the 
trunk and extremities fell, or vice versa. These figures indicate that 
in children the reaction of the skin to exercise without clothing is 
similar to that when clothing is worn. 

Benedict ® studied the skin temperature of adults after nude exercise. 
In subject XXIX he recorded the temperature four times in the forty- 
four minutes following the end of activity and found that “although 
the average skin temperature did not fall appreciably under these condi- 
tions there was an actual lowering of 13 of the 22 points measured, no 
change in 5 points and a rise in but 4, in spite of an increased metabolism 
of over 600 per cent during a period of five minutes.” 

It may be interesting to consider a tentative explanation of the fall 
in surface temperature which followed exposure in these investigations. 
When the body is uncovered, the circulation changes so that dissipation 
of heat from the unprotected surface of the skin is diminished ; in other 
words, the surface circulation of the blood becomes slower, and the 
temperature of the skin falls. The cooler the temperature of the skin 
the smaller is the difference in temperature between the body surface 
and the air immediately surrounding it, and consequently the less heat is 
dissipated from the surface of the organism. If the retention of body 
heat is thus regulated by circulatory adjustments, muscular exercise 
which accelerates the heart rate might logically so alter the distribution 
of blood as to change the amount of heat carried to the surface where 
dissipation occurs. Evidence that this does take place appears in the 
data from our three subjects whose body temperature fell immediately 
after beginning exercise. What would have happened had activity been 
prolonged until there was marked increase in the heat production would 
have depended entirely on the relative speeds of production and elimi- 
nation of heat. Since the greatest temperature changes occur in the’ 
skin over the extremities under all conditions, these surfaces must regu- 
late the body temperature more effectively than can the surface of other 
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parts. The proportionally greater surface area of the arms and legs 
is another factor that peculiarly fits them to make the delicate 
adjustments necessary to compensate for changes in environmental 
temperature. 

The available data obtained during exercise suggest that the initial 
reaction of the body to muscular work is to cool the surface. During 
the half hour after activity has stopped, this reaction is reversed and 
the temperature of the skin rises, frequently to a point much higher 
than the level which preceded exercise. This is evidence that elimination 
of heat did not keep pace with production of heat, a fact which is also 
evidenced by the rise in body temperature during activity. 


IX. CONDITIONS IN PREMATURE INFANTS 


The prematurely born infant, whose intra-uterine development has 
been cut short, may be considered to function normally although its 
physiologic processes differ markedly in certain respects from those of 
the child born at term. Unless there has been some anomaly of develop- 
ment within the uterus, the prematurely born child is merely an 
unfinished product, not yet prepared to function independently but 
forced to do so. At any given time of birth its condition represents 
a normal stage of fetal growth, even though it appears quite abnormal 
after birth when compared with the condition of a fully developed 
infant. The only irregular factor in the state of most prematurely born 
children is their relation to the environment. They are deprived of 
certain types of protection before being equipped to do without them. 
It is therefore obvious that the longer uterine development continues, 
the more will the physiologic processes of the organism resemble those 
characteristic of the infant born at term and vice versa. 

Various studies have been made of the physiology of premature 
infants. Their heat production is very low *? after birth, whether figured 
as total calories, calories per kilogram of body weight or calories per 
square meter of body surface. On the expected birthday the total heat 
production is still less than that of the average infant born at term. 
This is of special interest in any consideration of their metabolic status, 
because it throws added emphasis on the prevention of loss of body heat. 


22. Talbot, F. B., and Sisson, W. R.: Basal Metabolism in Relation to Bodv 
Surface at Different Ages with Special Reference to Prematurity, Proc. Soc. 
Exper. Biol. & Med. 19:309, 1922. Talbot, F. B.; Sisson, W. R.; Moriarty, 
M. E., and Dalrymple, A. J.: The Basal Metabolism of Prematurity: II. Relation 
of Basal Metabolism to Caloric Intake and Weight Curve, Am. .J. Dis. Child. 
24:95 (July) 1922; The Basal Metabolism of Prematurity: III. Metabolism 
Findings in Twenty-One Premature Infants, ibid. 26:29 (July) 1923, Maurlin, 
J. R., and Marsh, E.: Basal Metabolism of Premature and Undersized Infants, 
Proc. Soc. Exper. Biol. & Med. 19:431, 1922. Marsh, M. E., and Murlin, J. R.: 
Energy Metabolism of Premature and Undersized Infants, Am. J. Dis. Child. 
30:310 (Sept.) 1925. 
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Clinically, the need for special precautions against the lowering of 
body temperature in these infants has long been recognized, but scien- 
tific explanations of this need have not been found until comparatively 
recent years. Among the factors which favor lowering of the body 
temperature in the prematurely born infant are the relatively great area 
of the heat-eliminating surface, i. e., the skin, as compared with body 
weight, the normal lack of subcutaneous fat which prevents escape of 
heat from the more vital tissues of the body, the normally low production 
of heat by the organism itself, and the failure to increase this production 
by shivering, crying and other forms of exercise when the environmental 
temperature falls below that optimal for the child. 

Adequate protection against a rise in body temperature is also lack- 
ing in these “unfinished” children. When for some reason the heat 
production in the body increases, or when the environmental temperature 
is above the optimal level, there is no corresponding increase in the 
elimination of excess heat. The sweat glands do not function as 
efficiently as they do in the fully developed or “mature” new-born infant, 
and sometimes they do not act at all. 

Blackfan and his associates ** have made a prolonged and careful 
study of the effect of surrounding temperature and humidity on the 
clinical well-being of premature babies in a specially constructed room 
in the Infants’ Hospital. They worked with several of the infants 
studied in the investigation reported here, and obtained data which 
greatly amplify the significance of our figures on skin temperatures. 
No attempt will be made to include Blackfan’s results in this discussion, 
but it will be well worth while for the reader to correlate them with our 
observations on the same individuals. 

Two types of investigation were undertaken in our study. In one 
as many data as possible were collected to show the relationship between 
age, weight and development and the skin temperature; in the other, 
the response of the prematurely born child to changing temperatures 
was studied with Blackfan and Yaglou under very carefully controlled 
conditions at the Infants’ Hospital in Boston. 

No attempt was made to determine with accuracy the degree of 
prematurity, because only rough estimations of the time of expected 
birth could be made from the hospital records. Figures are included, 
however, in tables 25 and 33 which give some idea of the developmental 
status of the children from whom measurements were taken. Probably 
no child was born less than two weeks before the expected completion 


23. Yaglou, C. P.; Drinker, P., and Blackfan, K. D.: Application of Air 
Conditioning to Premature Nurseries in Hospitals, Am. Soc. Heating & Ventilating 
Engineers J., Sect. Heating, Piping & Air Conditioning 2:605 (July) 1930 
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of normal intra-uterine development in the case of twins.?** Eliminating 
these, the rough average of prematurity was six weeks, and the approxi- 
mate range was from four to eight weeks. 

Temperature measurements were made as in previous investigations, 
and environmental conditions were kept as uniform as possible, unless 


TABLE 25.—The Effect of Room Temperature on the Covered Skin Temperature of 
Premature Infants Whose Rectal Temperature Was Between 
35.4 and 37.6 C. (95.7 and 99.6 F.) 





Prema- Room Rectal Skin Temperature, ©. 
Sub- turity, Age, Tempera- Tempera- - A 
ject Months Weeks Sex ture, C. ture, C. Trunk Face Extremities 
F94d % 54 days F 23.8 $7.1 35.9 32.1 33.2 
F25b 1 4 Fr 24.4 36.7 35.3 32.2 30.8 
F9id tad 19 24.5 37. 35.7 31.0 33.9 
F94e 1% 63 days 25.0 37 35.9 33.8 34.4 
F99e 38 days 25.0 87. 85.5 33.1 33.8 
F95d 10 37. 85. 33.5 35.4 
F98b 5 37. 85.£ 33.8 34.0 
F93b 37 35. $3.1 33.9 
F96b 37. 35.5 84.2 34.9 
F93a 35.3 34.5 84.7 
F98e 35.3 82.5 32.8 
F88 36.2 34.1 36.0 
F95e 35.2 33.6 34.1 
F91 5 33.9¢ 
E92 3 30.7 
E91 m | 30.6 
Ea 3 34.5 
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F9€a 2 7 y ] 27.9 36. 34.7 
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* Mother unintelligent; prematurity not known. 

t In incubator; temperature 33.3 C. (91.9 F.). 
otherwise stated. Since for obvious reasons it was not wise to subject 
the premature babies to unusual environmental conditions, their covering 
was that commonly used in clinical practice. Except in the studies with 
Blackfan and Yaglou, when the infants were placed in a room with 
accurately controlled temperature and humidity, observations were made 
under the usual conditions in the premature nursery of the maternity 


ward. 


23a. See table 33. 
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In our less accurately controlled investigation thirteen infants were 
studied—five boys and eight girls. Their body and skin temperatures 
were recorded from one to eighty days after birth and at intervals of 
one week for varying periods. 

The relation of the rectal and skin temperatures to the room temper- 
ature is shown in table 25. The data given there are arranged accord- 
ing to room temperature without reference to age, weight or other 


TABLE 26.—The Effect of Room Temperature on the Covered Skin Temperature 
Premature Infants Whose Rectal Temperature Was Between 35.4 and 
37.6 C.: Summary of Figures in Table 25 





Average Average Room 
Room Rectal Average Skin Temperature, C. Temperature 


No. Temperature, Temperature,  .———__——~_ =~ 
Cases Je Cc. Face Extremities Trunk C. 
3 24.2 37.0 31.8 82.6 
20 26.3 36.9 33.5 34.1 
10 28.7 37.2 33.9 84.7 
2 30.7 37.2 33.7 34.9 


a tange, 


TABLE 27.—The Effect of Room Temperature on the Covered Sk 
Temperature of Normal Infants 








Average Average Room 
Room Rectal Average Skin Temperature, C. Temperature 


No. Temperature, Temperature,  -——————-——- ~ Range 
Cases C. Cc. Face Extremities Trunk C. 
33 23.8 + 0.1 37.1+ 0.0 33.4+0.1 33.0 + 0.3 35.6 + 0.1 
8 26.1 + 0.3 87.1+ 0.0 33.9 + 0.3 33.8 + 0.5 35.6 + 0.3 
11 28.2 + 0.1 37.1 + 0.0 34.3 + 0.2 34.6 + 0.2 35.9 + 0.1 


-_ re.-ngpeenei nang 





factors which may influence the skin and body temperature. Table 26 
contains a summary of these figures. As the temperature of the environ- 
ment rises the rectal temperature tends to rise, a fact which is significant 
because it appears to be evidence of lack of functioning of the heat- 
regulating apparatus which later plays an important part in body 
physiology. Comparison of the data obtained under similar conditions 
from children born at full term (table 27) shows a marked difference 
in reaction. In the infants whose uterine development was complete, 
the body temperature remained stationary as the environmental temper- 
ature rose within the limits of the observations. In premature babies 
the temperature of the body, as well as that of the skin, rose when the 
room temperature became higher. Because of the.excellent care given 
these babies, however, room temperature exerted less effect than might 


have been expected. 
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Changes in skin temperature over different parts of the body while 
the body temperature remained within normal limits are shown in 
table 28. Variations were greatest over the extremities and smallest 
over the trunk. In a few instances measurements which could be com- 
pared with those from normal babies were taken from premature chil- 
dren with subnormal and elevated body temperature. These are 
recorded in table 29. There is a significant deviation from the average 
in premature infants whose body temperatures are above or below nor- 


TABLE 28.—The Effect of Room Temperature on the Covered Skin Temperature 
of Premature Infants with Normal Body Temperature 











Average Average Room 
Room Rectal Average Skin Temperature, C. Temperature 
A — 


No. Temperature, Temperature, §=£——————————— -~ —_—_— Range, 
Cases C. * Face Extremities Trunk Cc. 
24.2 37. 31.8 + 0.! 32.6 + 0.8 
26.3 37. 33.8 + 0.5 34.5 + 0.3 
29.2 37.3 33.7 + 0.2 34.9 + 0.3 





TABLE 29.—Comparison of the Covered Skin Temperature of Normal Children 
with Normal Body Temperature and of Premature Infants with Sub- 
normal, Normal and Elevated Body Temperature at Room 
Temperatures Between 25 and 27.5 C. 














Average Average Range of 
: Room Rectal Average Skin Temperature, C. Room 
No. Tempera- Tempera- dade ———, Tempera- 
Type of Case Cases _ ture, C. ture, C. Face Extremities Trunk ture, C. 
Premature; 
subnormal 
temperature... 
Premature; 
normal tem- 
perature 
Normal s 26.1 + 0.3 37.1 + 0.0 


Premature; 
elevated tem- 
perature : 26.5 





mal limits, but no such deviation when their rectal temperature is within 
the normal range. Differences in the temperature of the trunk are 
probably more significant than those over other parts of the body, 
because this is the region where variations in skin temperature are 
always of the smallest magnitude. 

The influence of age (i. e., age after conception) and weight on the 
rectal temperature was not satisfactorily determined. Both factors 
evidently play some part in its regulation (figs. 33 and 34), but the effect 
of each could not be differentiated. The figures show, however, that in 
our small group of cases (thirty) the youngest premature infants had 
the lowest rectal temperatures, weighed the least and in two instances 


were the shortest. 
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In association with Blackfan and Yaglou a study was made ( January, 
1926, to April, 1927), under very accurately controlled conditions, 9f 
the response of the prematurely born infant in changing environmental 
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Fig. 33.—The relation of rectal temperature to weight in premature in! 
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Fig. 34.—The relation of rectal temperature to age in premature iniants. 
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temperatures.** Ten sets of data were obtained from seven premature 
infants, but records from only five are reported here. The other data 
are considered supplementary because experimental conditions were 


24. Blackfan, K. D.: To be published. 
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disturbed unavoidably. Table 30 shows the corresponding designations 
for the individual babies in this discussion and Blackfan’s report. 

The effect of a rise in room temperature on the body temperature 
and that of the skin over the trunk, face and extremities in two pre- 
mature and two normal infants born at term is reported here. The 
premature babies were delivered about one and one-half and two months 
before birth was expected, and were 55 and 1 days old, respectively, at 
the time of the investigation. The normal boys from whom data were 
taken for comparison were 17 days and 1 month old respectively. The 
temperature was measured under the clothes usually worn by means of 
a thermocouple of the type already described. The room temperature 
rose from 26.8 to 32.2 C. (80.1 to 89.9 F.) in three observations and 
to 38.4 C. (101.1 F.) in another. 

Comparison of figures simultaneously obtained from the normal and 
the premature babies shows certain striking differences (figs. 35, 36 


TABLE 30.—Corresponding Designations for Individual Babies in This 
Discussion and Blackfan’s Report 


This Discussion Blackfan’s Report 
E89 5 sehhaw ead sa teie ee SE Sie Cc 
E92 coe eeood Sarah ates S 
E87 aR ny Peer nn te ‘ seiwedcoetunetoe M 


E86 : F 


and 37). The greater alteration of the skin temperature of the pre- 
mature children in response to a rise in the environmental temperature 
is perhaps the most marked. The next unusual feature is the fact that 
the skin temperature of premature baby E89a became higher than the 
rectal temperature when the room temperature was 32.5 C. In baby E92 
the skin temperature had risen to the level of the rectal temperature 
during the hour in which the environmental temperature rose from 
26.7 to 37.2 C. (80 to 98.9 F.). In the next hour, while the room 
temperature remained constant, the skin and body temperatures rose 
together until they reached the same height as that of the surrounding 
air. The results are shown in detail in table 31. 

A similar study was made of the effect of lowering of the environ- 
mental temperature on the rectal and skin temperature of three pre- 
mature babies (E89b, E90b and E88b). These infants were born 
between one and one-half, and two months before the expected time 
and were 58, 128 and 25 days old, respectively, on the day of obser- 
vation. E89b was a girl; the other two infants were boys. Control 
measurements were taken from two normal boys, E86b and E87b, 18 
and 34 days old, respectively, at the time of observation. As can be 
seen from figures 38, 39 and 40 and from table 32, the skin temperatures 
of premature infants changed more than those of the normal controls. 
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Fig. 35.—The effect of rising room temperature on the rectal temperature and 
the covered skin temperature of a premature baby (subject E89a; age 55 days; 
one and one-half months premature; weight 5 pounds, 7 ounces; height 19.1 inches). 
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Fig. 36.—The effect of rising room temperature on the rectal temperature and 
the covered skin temperature of a normal infant (subject E87a; age 1 month; 
weight 7 pounds, 4 ounces; height, 20.3 inches). 
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Fig. 37—The effect of rising room temperature on the rectal temperature and 
the covered skin temperature of a premature baby (subject E92; age 1 day; two 
months premature; weight 1 pound, 14 ounces (0.85 Kg.). (See table 31.) 


TABLE 31.—The Effect of Rising Room Temperature on the Covered Skin 








Temperature of Premature Baby E92 (See Fig. 37) 





Time 
737 
9:49 
9:54 





Subject: E92; 1 pound, 14 ounces; 1 day old; 2 months premature 


Difference Between 
Skin and Rectal 


Room Rectal Skin Temperature, C. Temperature, C. 


Tem- 

pera- 

ture, 
Cc 


26.7 


26.7 


30.0 


sd i] 
“I bo bo OI 


~ 


~1 im bo bo 


Tem- ——-————*——. - Pulse 
pera- Ex- 
ture, tremi- Aver- 
C. Trunk Face ties age Trunk Face ties Min. Comment 
36.3 
36.3 32. 32.3 30.7 31.8 3. . 5.6 ey Feet, face and hands 
cool; color pink 
Feet warmer; occa- 
sional whimper 
Whimpering; skin dry 


Face redder 
Slight perspiration 
on body 


Fed 


Slight perspiration 





TABLE 32.—The Effect of Falling Room Temperature on the Covered Skin 











Subject: E90b; 5 pounds, 5 ounces; 4 months old; 2 months premature 
Difference Between 
Skin and Rectal 
Room Rectal Skin Temperature, C. Temperature, C. 
Ten- Ten- ——————+~—_______,_ —____4+—____, Pulse 
pera- pera- Ex- Ex- Rate, 
ture, ture, tremi- Aver- tremi- per 
Time Cc, C. Trunk Face ties age Trunk Face ties Min. Comment 
10:19 26.7 37. 
10:28 26.7 3 
11:02 vers 3 
11:09 Ween 37. cease ses eee ween was ees one nerd 
11:2 oat snals J if 30. 23. 2 5.$ 3.7 ne Feet cold; whit 
pering 


7. 
7. 


11:25 
Liss 
Legs mottled; hands 
and feet blue and 
cold; crying 
Crying 


Hands and feet 
feeding 


Almost asleep 


Blue around « 
Sucking nipplk 
Hands cold 
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Fig. 38.—The effect of falling room temperature on the rectal temperature and 
the covered skin temperature of a premature baby (subject E89b; age 58 days; 
one and one-half months premature; weight 5 pounds, 7 ounces ; height 19.2 inches). 


(See fig. 35.) 
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Fig. 39.—The effect of falling room temperature on the rectal temperature and 
the covered skin temperature of a normal infant (subject E87b; age 34 days; 
weight 7 pounds, 4 ounces; height, 20.3 inches). (See fig. 36.) 
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Fig. 40.—The effect of falling room temperature on the rectal temperature and 
the covered skin temperature of a premature baby (subject E90b; age 4 months; 
two months premature; weight 5 pounds, 5 ounces; height 19.4 inches). (See 
table 32.) 
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All data reported thus far indicate that the heat-regulating mecha- 
nism is not fully developed in the prematurely born infant. 

It was not wise to subject premature babies to the degree of exposure 
to which normal children were subjected, but a few temperature records 
were made while their clothing was removed for a brief period in a 
relatively warm room. Table 33 shows the data obtained and the 
conditions under which observations were made. No strictly com- 
parable study was carried out as a control, but figures from other 
investigations of exposure are available (table 34). These records were 
taken from normal children between 7 and 11% years old. The length 
of exposure in the two studies is not identical, but the data are the most 
satisfactory available for rough comparison. The average figures are 
shown in table 35. As in the other studies of premature children, the 
reaction to changes in environmental temperature is greater than in the 


TABLE 35.—Comparison of the Effects of Exposure on the Skin Temperatures of 
Normal Children Between Seven and Eleven and One-Third 
Years Old and of Premature Infants 


Room Change in Skin Temperature 
Temper- Length of 
No. ature, Exposure, —— - ~ 
Subject Cases Cc. Min. ‘ac Trunk Extremities 


Premature 31 27.1 7.7 +0.6 —0.3 


Normal 14 26.3 11.6 +0. —0.4 


normal child. During brief nude exposure to comparatively warm 
temperatures, however, this difference is not great enough to be 
significant. 

Since the muscular activity of prematurely born infants is minimal on 
account of the feeble constitution, studies of the effect of exercise on 
the skin temperatures of these children could not be made. It was 
noticeable, however, that these babies react*to brief exposure in a warm 
room by a whimpering accompanied only by slight muscular movements 
of the face, extremities and trunk. This may perhaps take the place 
of shivering, which is the usual reaction of older, normal children. 

Special attention was paid to the response of the sweat glands to 
different environmental conditions. No data were obtained which justify 
definite generalizations, but the evidence seems to suggest that in pre- 
mature infants the temperature of the skin more nearly approximates 
the rectal temperature before perspiration begins than it does in normal 
children. Perspiration appeared in the premature babies when the skin 
temperature was about 0.4 degree C. below the rectal temperature ; in the 
normal baby, when the difference was 1 degree C. (1.8 degree F.). 
This is clear evidence of the fact that the heat-regulating apparatus 
comes into action earlier in the fully developed than in the “unfinished” 
or premature baby, even as late as fifty-eight days after birth. 





X. THE EFFECT OF FEVER ON THE SKIN AND ON THE 
BODY TEMPERATURE 

Many aspects of fever have been studied, and the results obtained 
have been frequently discussed, but no clearcut conception has yet been 
obtained of the causes that underlie a change in the temperature level 
of the body. Some investigators ascribe the change primarily to an 
increase in the production of heat, while others refer it to a decrease in 
the heat elimination. While it is known that both these factors affect 
the maintenance of body temperature, it is not known which is primary 
or of greater importance. This cannot be determined until a more 
searching investigation of conditions that affect the elimination of 
heat (for example, transportation of heat, conduction, radiation and 
evaporation from the surface of the body) has provided data which can 
be correlated with our present knowledge of heat production. Far more 
has been learned about one aspect of this problem than about the other, 
and our understanding of the mechanisms involved can only progress 
slowly until our information becomes more balanced. An excellent 
discussion of many phases of heat production is to be found in DuBois’ 
“Basal Metabolism in Health and Disease.” *®° He pointed out there that 
in fever the heat production increases according to van’t Hoff’s law, a 
change which is probably to be regarded as secondary. 

The investigation reported here was undertaken in the hope of throw- 
ing additional light on conditions which exist at the surface of the body 
during fever. The plan was to measure the skin temperature in subjects 
with high fever which had persisted for several days without hourly 
readjustment ; in subjects whose fever had persisted at a certain level 
for a few hours (tables 42 and 43); in subjects with rapid hourly 
changes in the body temperature, and in subjects whose temperature 
had fallen rapidly from a high level (e. g., after the crisis in pneu- 
monia). For practical reasons it was not possible to collect data that 
were entirely satisfactory. The laboratory staff could not always be 
present immediately after the crisis in pneumonia, for instance, and 
patients with fever of certain types were too sick to be submitted to 
even the slight extra manipulation entailed in taking the temperature 
records. The data here discussed were obtained from children who 
had come to the Massachusetts General Hospital with various febrile 
diseases for treatment. They were taken under conditions which dis- 
turbed the patient very little. Nine children (five boys and four girls) 
with lobar pneumonia were studied while their body temperatures were 
between 39.6 and 41.5 C. (103.2 and 106.7 F.). These subjects varied 
in age from 15 months to 10 years. As they all recovered from the 
disease, it may probably be assumed that their heat-regulating appa- 


25. DuBois, Eugene: Basal Metabolism in Health and Disease, ed. 2, 
Philadelphia, Lea & Febiger, 1927. 
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ratus, as well as other physiologic mechanisms, was not taxed beyond 
its functional limits, although high fever persisted for some length 
of time. Records were also taken from one Negro boy 7 months old 
during the course of bronchopneumonia, and from a boy 9 years of age 
with tubercular peritonitis. In one group of subjects, the fever remained 


TABLE 36.—The Effect of Elevation of the Rectal Temperature on the Covered Skin 
Temperature in Children with Lobar Pneumonia (See Figs. 41 and 44) 


Skin Temperature, C. 
Room Rectal - _____A—____— 
Temper- Temper- Extremities 
d ature, ature, ———_S—— 
Subject se) Cc. CG. Average Feet 
21.4 39.6 34. 33.7 
25.8 40.0 33.8 34.3 
24.1 f £ 
28.3 
22.6 
A36 J 28.4 
Mees steadese P 2 27.2 
Peo y 23.1 
Bi ees 23.6 
SEs ako Oh wane ha 23.8 
18 mo. 21.7 


a 


TABLE 37.—Several Observations of the Relation Between the Rectal and Covered 
Skin Temperature of Each of Four Children with Pneumonia 
(See Figs. 41 to 44) 


Skin Temperature, C. 
Rectal ——______-+-___"- 
Tem- Extremities 
pera- rn 

Sub- Age, ture, Aver- 

ject Years Sex Date 3 age Feet Hands Trunk Disease 


Jil4e 7mo. M 2/26/25 37.6 37.6 37.6 37.7 Bronchopneu 
J114b 7mo. M 3/ 2/25 31.3 31. 31.7 34.7 monia 
Jil4a 7mo. M 3/ 4/25 $2.1 34./ 34.2 35.5 

J113a F 2/26/25 35.4 35.é 35.6 36.4 Lobar pneu 
J113b F 8/ 4/25 34.4 35. 33. 34.9 monia 
J118¢ F 3/10/25 32.5 32. 33. 35.9 

Jlila F 1/26/25 37. 37.8 Lobar pneu 
J1llb F 1/27/25 34. 36.3 monia 
Jille 1/29/25 $3.7 34.7 328 35.3 

Jil2za 3/ 8/23 36.7 Lobar pneu 
J112b 3/10/23 37.9 monia 
J112e 3/11/23 35.7 

Ju2d 3/15/23 34.3 
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consistently high, in the other group the temperature level varied at 
different times of day. In a few instances observations were made 
on successive days, but for the most part records were taken from a 
given child only once. Data were obtained from patient 1116, who was 
thought to have Wilson’s disease, at intervals while the fever was 
increasing, during the wide variations in temperature which occurred 
daily. Repeated observations were also made on patient 173 with 
tubercular peritonitis; in this case, records were obtained during both 
a rise and a fall of temperature in the course of one day. The figures 
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for body temperature included in the tables are those obtained by 
nurses in the routine care of patients in the ward. The other tempera- 
ture measurements were made with the usual apparatus without moving 
the patients to the laboratory, or essentially changing the covering pre- 
scribed for clinical purposes. 

Because of the nature of the data and the large number of factors 
involved in this study, it is more satisfactory to present results in the 
form of tables than to attempt to discuss each aspect of the investigation 
in detail. Table 36 contains the data obtained from all the children 
with lobar pneumonia whose rectal temperature was above 39.4 C. It 
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lig. 41—The relation between the rectal temperature and the covered skin 
temperature before and after the crisis of lobar pneumonia in a 2% year old girl 
(subject J111). (See tables 36 and 44.) 








is obvious that the skin temperature is consistently higher than when 
the body temperature is normal, but the change in level is dispropor- 
tionate over different parts of the body. Figures obtained over the 
trunk are higher than those over the face or extremities, and those 
over the face are for the most part below those from the extremities, 
although there is considerable overlapping of the two curves. This 
irregular alteration of skin temperature may probably be explained as 
the result of a readjustment of the heat-regulating apparatus which 
favors increased dissipation of heat from the relatively large surface 
area of the extremities. Table 37 contains data similar to those in 
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table 36, except that it includes figures obtained on three or four 
different days from each of four children. Although the degree of 
variation from normal is not identical at each observation the trend of 
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Fig. 42—The relation between the rectal temperature and the covered skin 
temperature before and after the crisis of bronchial pneumonia in a 7 months old 
Negro boy (subject J114). (See tables 37 and 44.) 
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Fig. 43.—The relation between the rectal temperature and the covers 
temperature before and after the crisis of lobar pneumonia in a 4 months « 
(subject J113). (See tables 37 and 44.) 
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variations is similar to that noted in table 36. The same results are 
presented in different form in figures 41, 42 43 and 44. 

The data obtained on one day from patient 1116 while the body 
temperature was rising from 38.3 to 39.7 C. (100.9 to 103.4 F.) are 
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shown in table 38 and figure 45. The average trunk temperature is 
higher than that of the face or extremities, and the average reading 
obtained over the extremities is higher than that from the face, although 
there is considerable overlapping of the curves from the face and 
extremities. The greatest rise observed in skin temperature was 
6.1 degrees C. (10.9 degrees F.) over the feet. Since the changes were 
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Fig. 44.—The relation between the rectal temperature and the covered skin 
temperature before and after the crisis of lobar pneumonia in a 10 year old boy 
(subject J11Z). (See tables 37 and 44.) 


TaBLE 38.—The Effect of Rising Rectal Temperature on the Covered Skin 
Temperature of a Seven Year Old Boy Thought to Have Wilson's 





Disease (Subject 1116) (See Fig. 45) 





Skin Temperature, C. 
—_ * 





Point of 10:32 11:29 11:59 12:33 1:18 2:13 3:04 
Measurement a.m. am. pm. pm. pm p.m. 
Rectal temperature .... ? 38.7 39.1 39.5 39.0 39.4 
Average of skin.... 0 J 35.1 35.8 36.1 35.7 
33.1 33.3 33.9 34.7 33.6 
36.5 36.8 37.1 36.9 37.3 

30.5 81.3 35.6 35.8 34.7 84.7 

34.2 $4.1 36.7 36.2 35.6 35.1 


Room temperature .... ‘ 23.2 24.7 24.7 249 23.8 
Activity* : hice ‘tev II I IV II 





* Standards used by Benedict and Talbot (The Gaseous Metabolism of Infants). 
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consistently greater over the extremities than over the face and trunk, 
these data throw added emphasis on the role of the arms and legs in the 
conservation and dissipation of body heat. Similar data were obtained 
from patient 173 during a rise in fever and on the succeeding day dur- 
ing a fall in the temperature level (table 39 and figure 46). These 
figures again indicate the importance of the extremities in the main- 
tenance of a uniform body temperature. 


TaB_e 39.—The Effect of Rising and Falling Body Temperature on th vered 
Skin Temperature of a Nine Year Old Boy with Tuberculous 
Peritonitis (Subject 173) 








Points of Measurement: 
Body Skin Temperature, C. Room 
Tempera--——— — A ————,Tempera- Pulse 
Date ture, C. Average Face Hands _ ture, C. Rate 


Trunk Feet 
Dec. 5, 1928 

11:31 a.m. 38.4 35.0 32.8 36.4 34. 34.9 26.3 I 

11:43 a.m. 38.9 35.2 33.1 36.2 39. 35. 25.9 I 

12:07 p.m. 38.8 35.7 33.2 36.8 26.6 I 

2:55 p.m. 39.7 36.5 34.3 37.5 26.7 I 

735 p.m. 39.1 36.3 34.3 37.3 26.4 I 

1l p.m. 39.2 36.5 34.3 37.8 I 

44 p.m. 39.5 36.3 33.8 37.7 I 

726 p.m. 39.8 36.6 34.6 37.9 25.8 I 

:05 p.m. 39.9 36.3 33.8 37.5 23.5 138 I 

I 

I 

I 

I 

I 


_ 
tw 


26.8 


26.5 


Nup @®u&a 


m ti oo 


734 D.m. 39.9 36.3 34.1 37.7 26.1 136 
:59 p.m. 40.0 37.0 34.6 38.2 37. 26.8 136 
:36 p.m. 40.2 35.1 33.9 34.8 3. 26.4 138 
15 p.m. 36.7 33.5 37.9 5 26.2 130 
13 p.m. 32.8 37.1 5. 35. 23.4 122 


46 p.m. / 36.9 35.1 38.4 2 26. 130 I 
(asleep asleep) 


1; 
23 
2: 
3: 
4: 
4: 
4: 
5: 
6: 
‘3 
‘: 


718 p.m. ‘ 36.9 34.5 35.7 25.8 124 I 
(asleep 

752 p.m. . 36.8 36.6 36.5 3. 116 I 

:20 p.m. 3. § 37.2 36. 3. ea I 


asleep) 
10:02 p.m. ‘ . 37.7 3.8 35.7 3. 2% I 
awake) 


10:41 p.m. R ‘ 2. 7. 34. 3 22 I 
asleep) 


11:21 p.m. » d ‘ 37. 6 35. \ 112 I 
(asleep) (asleep) 
December 6 
12:05 a.m. 39.3 ® 6 5.! 34. 34.i 3. 115 I 
asleep) 


12:40 a.m. 39.4 ; : 7. 36. 34. 8.5 112 I 
(asleep asleep) 

722 a.m. 39.0 ‘ 2. 35. 35. 100 I 
(asleep asleep) 

2:02 a.m. 38.8 . J d De 35. 110 I 
(awake) 

738 a.m. 38.4 5. 4 . f of 2. 108 I 
(asleep) (asleep) 

3:16 a.m. 38.3. , 34.2 3. of 116 I 
(asleep) 





* Standards used by Benedict and Talbot (The Gaseous Metabolism of Infants). 
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Fig. 45.—The relation between the rectal temperature and the covered skin 
temperature during increasing and decreasing fever in a 7 year old boy thought 
to have Wilson’s disease (subject 1116). (See table 38.) 
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Fig. 46.—The relation between the rectal temperature and the covered skin 
temperature during increasing and decreasing fever in a 9 year old boy with 
tuberculous peritonitis (subject 173). (See table 39.) 





TABLE 40.—The Effect of Room Temperature on the Covered Skin Temperature 
of Children with Fever 





Room Rectal Skin Temperature, C. 
Temper- Temper- — ~ 1 Aw- 
ature, ature, Extrem- Room, tect 
Subject Age Sex Cc, Cc. Face ities Trunk C. ( 


Temperature Range 
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D82L 10 yr. 
H109a 4 mo. 
C380b 11 yr. 
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A9 6% yr. 
H108b 2% mo. 
A20 7% yr. 
G103 8 mo. 
G100d 7 mo. 
B3s0a 10% yr. 
A30e 6 mo. 
A47 7 yr. 
H107 5 yr. 
A37b 8 mo. 
G100¢e 7 mo. 
Ds3 8 yr. 
A54 6 mo. 
B80d 1l yr. 
H109e 4 mo. 
G100f 7 mo. 
G100g 7 mo. 
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A43d 4 yr. 

Als 19 mo. 
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A70a 5 wk. 
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E86a 17 days 
Es7a 1 mo. 


J112¢ 10 yr. 
A2a 6 mo. 
A65 10% yr. 


Al 10% yr. 
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A39 3 yr. 
A37a 8 mo. 
A56 4 yr. 
A2b 6 mo. 
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A30a 6 mo. 
A2la 10 yr. 
J1llb 2% yr. 
J113 4 yr. 
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TasBLe 40.—The Effect of Room Temperature on the Covered Skin Temperature 
of Children with Fever—Continued 


Room ‘Rectal Skin Temperature, C. Temperature Range 
Temper- Temper- ——-_*~——_- —-__»—- +a 
ature, ature, Extrem- Room, Rectal, 

Subject Age Sex C. C. Face ities Trunk ©. C. 


34.5 36.1 
34.9 35.3 
35.0 35.8 
36.5 37.9 
34.6 34.9 
36.6 36.9 

35.0 

35.6 


A45 15 mo, F 
A6 3 yr. 

A53a 10 yr. 

Alg 2 yr. 

A438¢e 4 yr. 

A38 13% mo. 

A3l 4mo. 

A34 20 mo. 


ana 
wy 
Is! 


38.0-39.0 


2 $2 $9 $9 mm 99 69 69 
BREBSERR 
& bt im S S16 

9 09 99 G9 
SASSSAS: 
DeODBMNOD- 


36.1 36. 38.0-39.0 


Z 


A27 5 yr. 20. 3.2 
As 8 yr. , 21. 39.8 34. 33. 36.7 +f 39.0-40.0 
HH154 y 


A4s 

All. J 32 

cutee wee ~y — — yy 225-25. 39.0-40.0 
A61 

A55b 


A42 
A46 
A67 
A73 
A 35b 
A21b 
Al3 


SABALES 
COIOAewon 


39.0-40.0 


ho bo bo bo bo bo po 
HD Srororoicr 
wo 


2 2 92 2 go 
oe es 
nire > 
9 
ov 


s 


A50 
A62 
Alia 
A22 
A60 
A79 
A29 
J117 
Jil4e 
Aj7a 
Aj5a 
Jilla 
A55a 
A68 
A24 
A75b 
AT7ib 
All 
A28a 


a) 


oS 


BS 
wre 


a 
ms 
~ 


39.0-40.0 


9 99 


$ 
z 


> & > & oo CO 
SESSHSSS3 
aiaied 
iZSLES 


gas 


9 G0 $9 Go 69 


Ot & Ole 


= 
me) 


& & 
ts 
NeKATKH AN DDD RUIWADWDNOF UGS 


= > & 
33388: 
WNSOHKMNONM OM Oh DDR DeRD 


bo hO HO by horohMroter hon bo no 
SPP BIBESESSSSISSSes 
DimRHOOROH DOANE AQ 
RELL Eee: 
BRUSH RIOD wWaneH Doe 
wad Udi nbdONUa RH OWH iO 


oo Ge Oo oO 
Ot Ot & bo 


RSS Se RS 
— 
S 


Aji6 
A5 

Ai6 
A40 


A35a 


tee 
ee 
Som 





ee heh] 
bo bo no bo bY bo re 
SSSAARRT 
DWAWiDBDQmwre 
&inia to Dino 

09 9 $2 09 68 oo ¢ 
BASSSGLS 
Stiominwon ic 
mt im OD Sins 


nesses 


anne oO 
SEBSBR BERBENRR BANSSNBsReSsEBREsES 


S4BSSR BeNesees 


sss3s5 


ono 

BEEBE 
QOD pto 
tr to & “Tbe 
mt et Din So bo 
00 go gO 08 

SRBAKB 
1 Go &1 bo de Go 
amriia Sic 


8 
3 
o 
s 
8 
o 





TABLE 41.—The Effect of Room Temperature on the Covered Skin Temf 
of Children with Fever (Average Figures) 


Average Average Skin Temperature, C. 
Room Rectal -~ +--+ Room Recta 
No. Tempera- Tempera- Extrem- Temperature Temperature 
Cases ture, C. ture, C. ’ ities Trunk Range, C. Range, ¢ 


37.6 
37.6 
37.6 
37.6 
37.5 


38.1 
38.3 
38.4 
38.5 
38.4 


38.8 


2 99 09 Co 


Be St ie CO OO 
wi @m@oivmao & 


to to & 
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TABLE 42.—The Covered Skin Temperature (C.) Over the Trunk, Extrem 
Face at Different Rectal and Room Temperatures 

Room Temperature 
F. 
Cc. 

Rectal 
Temperature ‘T* .......06% 
—98.2 F 


—36.7 C. 


99.2-100.5 F. 
37.3-38 C. 


100.5-102.3 F, 


38-39 C. 


102.3-104 F. 
39-40 C, 


104+ F. 
40+ C, 





* Trunk. 
+ Extremities. 
+ Face. 
Temperature readings followed by index of variability. 
# Figures in bold-faced type, number of cases in each group. 
§ This group does not follow the trend of the table. See table 43. 
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Detailed and average figures showing the rectal and skin tempera- 
tures of the various patients at different room temperatures are given 
in tables 40 and 41. As the relationship appears to be very complex, 
the same data have been rearranged in clearer form in table 42. Exami- 
nation of the figures here shows that so few observations were made 
near the temperature limits of the investigation (see data near the 
periphery of the table) that the results cannot be considered satis- 
factorily representative. No decisive conclusions can be justifiably 


TABLE 43.—Difference (C.) Between the Rectal and Covered Skin Temperatures 
Over the Trunk, Extremities and Face at Different Room Temperatures 


Room Temperature 
: S6 86-81.6 81.6-77 -72.! 72.5-68 68-63.5 
C. 30-27.5 27.5-25 25-22.! 22.5-20 20-17.5 


Rectal 
Temperature T*.......... Sdecesacsat ee lil 11+0.0 —1.9+0.0 
—98.2 F. BF n.esandied oe bebe acor, . 2.7+0.0 —5.3-+0.0 
—36.7 C. lh eineievien peat cases Y uf - 3.5+0.0 —4.8+0.0 
1 


98.2-99.2 F. * —1.4+0.0 .2+0. —15+0.3 - f ; —2.4+0.3 —2.6+0.0 
36.7-37.3 C. E 240.0 —2. 2 —3.4+0.6 5. B —7.8+0.6 —6.7+0.0 
* —1.7+0.0 2.8+0.2 3.2+0.3 3.7+0. 8+0.5 6.2+0.0 
11 11 1 
99.2-100.5 F. * —0.6+0.3 —1.5 . —1.6+0.2 


37.3-38 C. EB —2.1+0.3 2.90. 2.7+0.3 
> 1,740.1 2640.3 —3.8+0.4 


100.5-102.3 F. T 1.6+0.0 
38-39 C. E 2.1+0.0 
* —4,0+0.0 


102.3-104 F. 
39-40 C. 


15+0.0 —O0O8+0.1 —2.6+0.2 —2.8+0.2 
5.0+0.0 —4.4+0.6 —3.7+0. 4.0+0.4 
3.7+0.0 3.4+0.3 5+0. 6.4+0.4 6.8+0.0 


oO. 


1 6 8 2 


* Trunk. 

+ Extremities. 

t Face. 

|| Difference is followed by index of variability. 

# Figures in bold-faced type, number of cases in each group. 

§ This group does not follow the trend of the table. See table 42. 


drawn until additional information has been acquired. One small group 
of figures (rectal temperature, 27.5 to 30 C.; room temperature, 39 to 
40 C. [102.2 to 104 F.]) obtained from six patients seems to be par- 
ticularly questionable, for it does not coincide with the general trend of 
the table. It is to be noted that the coefficients of variability for these 
figures are greater than the average. On the whole, the table seems 
to indicate that when the body temperature is within normal limits, and 
also less markedly during fever, the cooler the environment the lower is 
the surface temperature of the body. The data presented in table 42 may 
be considered as possible tentative standards of the skin temperature 
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to be expected at different room and body temperatures. As knowledge 
in this field increases, these standards will undoubtedly be appreciably 
altered. Perhaps corresponding investigations of pathologic conditions 
will throw light on the problems involved: 

In table 43 the same data are arranged to demonstrate the relation- 
ship between skin and body temperatures at different environmental 
and body temperature levels. The results must be accepted with the 
same reservations as those in table 42, and only tentative conclusions 
can be drawn from them. With one or two exceptions the figures 
seem to follow a definite trend, and it is possible that the inconsistencies 
would disappear if a large number of cases were studied. When the 
rectal temperature is from 36.7 to 37.3 C. (98 to 99.1 F.), the cooler 
the room the greater is the difference between the temperatures of the 
body and the skin. This is what one would expect because the differ- 
ence (gradient) between skin and room temperatures increases under 
these conditions. When the room temperature remains between 22.5 
and 25 C. and the body temperature increases, the difference between 
the rectal and skin temperatures increases as well as that between the 
skin and room temperatures. Since the rise in skin temperature over 
the trunk is greater per unit of increase in body temperature than per 
unit of change in room temperature it cannot be explained solely by 
a change in the proportional difference between skin and room tem- 
peratures. Conditions over the extremities appear to be the reverse 
of those over the trunk, i. e., there is little or no change in surface temper- 
ature while the body temperature rises, and a marked increase in the 
degree of difference as the environmental temperature falls. This is 
more marked over the feet and legs than over the hands and arms. 
There appears to be a critical point, when the body temperature is 
approximately 39C., at which the character of the skin reactions 
changes; in other words, the heat-eliminating mechanism appears to 
function as usual up to this point and to function in a different manner 
when the body temperature rises higher. This seems to occur inde- 
pendently of changes in the room temperature down to about 20C. 
Although 39C. is above the normal level of body temperature, the 
body tends to retain heat up to this point; beyond 39C. it tends to 
excrete heat. Unfortunately very few measurements were made while 
the body temperature was near this level. It is interesting that this 
is almost exactly the temperature level which has been thought crucial 
in the clinical treatment of typhoid fever at the Massachusetts General 
Hospital. During the regime of Dr. Frederick C. Shattuck, cooling 
baths were not given until the temperature rose to 102.5 F, but they 
were prescribed as soon as it reached this point. Further study of the 
conditions which exist should be revealing. What evidence we have 
suggests that some part of the heat-regulating apparatus, such as 
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transportation of heat from the interior to the exterior or activity of 
the sweat glands, fails to function adequately. Additional studies must 
be made before this tentative hypothesis can justifiably be used to 
explain the occurrence of fever, but it is permissible here to mention 
that our comparatively few figures point toward the possibility that 
fever may be due mainly to inadequate elimination of heat, perhaps, in 
fact, to delayed transportation of heat from the interior to the surface. 
If this should prove to be the case, changes in the circulatory mechanism 
would be among the primary causes of fever. Evidence that the 
volume and speed of the blood stream vary as the heat loss varies has 
not been obtained, and probably cannot be for some time because of 


TABLE 44.—The Covered Skin Temperature Following the Crisis in Pneumonia 
(See Figs. 41 to 44) 


Skin Temperature, C. 
= = 





Rectal — om 
Tem- Extremities Type 
pera- r A _ of Time 
Sub- Age, ture, Aver- Pneu- After 
ject Years Sex Date 0. C. age Feet Hands Trunk monia_ Crisis 
J1li4b «7 mo. M 8/ 2 36.6 $1.3 31.0 81.7 84.7 Bronchial 3 days 
Jil4a Tmo. M 3/4 37.0 $2.1 34.5 34.2 35.5 Bronchial 5 days 
J113b 4 F 3/4 36.7 34.4 35.1 33.7 84.9 Lobar 20 hours 
J113¢ 4 F 3/10 37.0 32.5 32.0 33.1 35.9 Lobar 7 days 
Jllle 2% F 1/29 36.7 33.7 34.7 82.8 35.3 Lobar 2 days 
J112d 10 M 3/15 37.2 33.3 33.8 32.9 34.8 Lobar 4 days 
A33 10 mo. 4/26 37.2 34.7 34.6 34.9 36.2 Bronchial Normal 
for 7 days; 
gradual 
drop pre- 
viously 
19 mo. M 3 28 27.3 37.2 $1.5 32.6 $2.5 35.2 Lobar 8 hours 
5 N 3 22 37.1 8 34.2 3 g Lobar 24 hours 
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difficulties of measurement. The change in the appearance of the 
skin which can be readily seen clinically during fever lends support to 
the hypothesis that the circulation is less active than normal. This 
receives support from the studies of the capillary circulation by 
Krogh 7° and others. 

Since profound changes in metabolism are known to occur during 
and after the crises of pneumonia, an attempt was made to determine 
whether variations in the skin temperature also take place at this time. 
No very satisfactory records were obtained because it was impossible 
to foretell exactly when the crises would occur. This meant that fre- 
quently the laboratory staff were not available at the critical moment, 
and that measurements could be made only after an interval of several 
hours. Consequently, what is probably the most significant information 
was not procured. A more intensive study of conditions at stated 


26. Krogh, August: The Anatomy and Physiology of Capillaries, New Haven, 
Conn., Yale University Press, 1922. 





TABLE 45.—Change in Rectal Temperature During Measurement of the Basal 
Metabolic Rate in a Nineteen Months Old Boy (Subject K115) 


Rectal Change in Rectal 
Tempera- Tempera- 
ture (C.) ture (C.) 
Before During Hours Tot 
Weight, Metabolism Metabolism After Last Calories in 
Date Kg. Measurement Measurement Pulse Food 24 Hours 
1/18/27 9.17 37.8 —0.6 mes 4 44( 
1/18/27 9.17 37.2 —0.8 — 6 439 
1/19/27 9.21 36.6 —0.2 f 
1/20/27 9.21 39.9 0.0 
1/20/27 9.21 39.9 +0.3 
1/21/27 9.21 38.5 —0.3 F 
1/25/27 9.21 39.3 —0.1 120, 136 
1/27/27 9.19 37.3 +0.4 ou 
2/26/27 10.28 37.8 +0.1 112, 112 
3/ 4/27: 10.49 87.2 —0.5 een 


SNe eRe Ole 


co ow pt 


TABLE 46.—The Skin Temperature During and After Fever in a Nineté 
Months Old Boy (Subject K115) 


Skin Temperature, C. 
“~ —— Rectal Room 
Extremities Tempera- Tempera- 
ture, ture, 
Date Feet Hands Trunk Cc, C. 





Comment 


1/20/27 . 36.3 36.4 37.1 40.4 26.6 Fairly quiet 
1/24/27 . 32.0 35.4 36.2 39.5 21.5 Quiet 
1/25/27 35. 29.0 32.6 35.6 40.0 25.0 Fairly quiet 
1/26/27 J 29.6 31.7 34.3 36.7 22.6 Very quiet 
2/ 3/27 ; 30.9 32.8 34.5 36.7 21.8 Very active 
3/ 1/27 32. 31.5 31.9 33.0 37.3 22.5 Very active 


TABLE 47.—Loss of Insensible Perspiration During and After Fever i) 


Average Average Average 
Loss Rectal Pulse Room 
per Hour, Tempera- per Tempera- 


Date Gm. Activity* ture, C. Min ture, C. Comment 


1 
1 
] 


24/27 7.91 I (awake) Pots eae Swan Skin dry and hot; cheeks 
24/27 7.60 I (awake) 39.9 158 21. slightly pink; less so than 


24/27 8.05 I (awake) cae RES ted with high temperature; 
temperature falling 


126/27 , I+ (awake) }. Skin normal; no persp:ra 


tion noted 


26/27 : IT (awake) eee wo Jana Hands and feet warm at 


2/26/27 - I+ (awake) 38. 5 22.5 end; no sweating 
2/26/27 ‘ II (awake) 


3/ 
3/ 


3/27 14.5 I (asleep) Seiad px Svea Perspiring; clothing wet 
3/27 19.0 I (asleep) 36.9 106 22. with perspiration (contin 


3/ 3/27 17.7 I (asleep) dilire vi ... ual high loss of water) 





* Standards used by Benedict and Talbot (The Gaseous Metabolism of Infants) 


quiet, probably asleep; II, slight movements, few in number. 
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FEVER 


intervals after the crisis would undoubtedly reveal facts of greater 
interest than those we obtained from seven children at irregular inter- 
vals after the crisis (table 44). Table 44 shows that under given 
environmental ‘conditions the temperature of the skin over the face 
and trunk is practically the same as in normal children, while that over 
the extremities is always higher than in the control group. Without 
more information these results cannot be definitely interpreted, but it 
is possible that the difference between the conditions found in chil- 
dren with pneumonia and in the normal subjects may be explained by 
the greater uniformity of the surrounding temperature in the hospital 
ward (the nurses made a special effort to keep the children with pneu- 
monia warm) or by a reaction of the body which increases elimination 
of heat from the extremities. 

A comparison of the basal metabolic rate, the insensible perspiration 
and the skin temperature was made in one case (tables 45, 46 and 47). 
Temperature records were made after the body temperature had 
remained above 39 C. for forty-eight hours or more. If our results 
are representative, there tends to be a parallelism between the height 
of fever, the basal metabolism, the insensible perspiration and the 
skin temperature. 

A few observations were made of the skin temperature of children 
with pneumonia, while the clothing was removed at room temperatures 
between 21.4 and 24 C. (70.5 and 75.2 F.) (table 48). One record 
was made from patient J112 when the environmental temperature was 
17 C. (62.6 F.). The temperature over the face seemed to rise more 
often after exposure of between twenty-one and thirty-nine minutes 
than it does in normal children. The skin temperature over the trunk 
and extremities, however, fell just as it did in healthy subjects, but 
less sharply. There is evidence, therefore, that in patients with pneu- 
monia the skin reaction is the same in character as in normal children, 
but less in degree. 

Subnormal Temperatures.—During the investigation patients were 
found whose body temperature remained below normal for an appreci- 
able length of time. This was not uncommon in premature infants, 
and in untreated cretins, but was comparatively rare among the other 
children observed. The records obtained from patient 176 (table 49) 
are of special interest because there was an unusual opportunity to 
study this child while she remained at the hospital for a long period 
with chronic infectious arthritis. Her body temperature averaged 
about 2 degrees C. lower than that of normal children, and the skin 
temperature over the trunk was proportionately lower than in healthy 
children. The surface temperature over the feet, on the other hand, 
did not fall a comparable amount but remained nearly as high as that 
over the trunk. 
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These data indicate that during fever the level of the skin 
temperature as well as that of the body is elevated. The tendency 
for the temperature of the extremities to be nearer that of the body 
than it is in the nonfebrile child suggests that greater use is made of 
them in excreting heat than during health. The lack of perspi- 
ration is evidence of impairment of function of this means of increas- 
ing the loss of heat. The reaction of the skin to exposure to ordinary 
room temperatures is the same in fever as it is in normal health, but it 
is delayed. It is probable that the reaction would be different if the 
exposures were prolonged and in cooler room temperatures than were 


TABLE 49.—The Effect of Rising Rectal Temperature on the Covered Skin Tem- 
perature of a Three Year Old Girl with Chronic Infectious 
Arthritis (Subject 176) 


Points of Measurement: 
Rectal Skin Temperature, C. Room 
Tempera- - A —Tempera- Pulse 
Date ture, C. Average Face Trunk Feet Hands _ ture, C. Rate Activity* 


April 30, 1929 
11:02 a.m. 34.5 31.8 31.1 32.6 
11:21 a.m. 34.9 32.2 31.3 32.9 
11:28 a.m. 35.0 32.4 31.8 33.0 
11:40 a.m. 35.1 32.5 31.5 33.2 
11:57 a.m. 35.2 32.9 31.9 33.4 
12:10 p.m. 35.4 32.9 $2.1 33.4 
1:12 p.m. 35.5 32.8 31.3 33.8 
752 p.m. 35.8 33.5 32.2 34.2 
:23 p.m. 35.0 32.5 31.4 33.2 
5:59 p.m. 35.6 33.0 31.9 33.5 
:23 p.m. 35.7 32.7 30.3 33.2 
:52 p.m. 35.4 32.7 31.1 32.9 
10:24 p.m. 35.0 32.1 30.9 32.6 
May il 

12:19 a.m. 35.5 $2.0 31.0 32.6 32. 31.9 24.3 I+ (awake) 
1:29 a.m. 35.8 32.5 31.0 33.3 th $2. 23.9 I+ (awake) 

2:55 a.m. 36.2 32.4 31.3 33.0 a t 23.9 Asleep 
4:01 a.m. 36.5 32.0 31.2 82.7 t 1.5 23.8 -.» I+ (awake 
and asleep) 





oo 


24.6 114 I (asleep) 
25.7 ‘és I (asleep) 
26.0 rey Asleep 
25.5 114 Asleep 
26.0 ‘nn Asleep 
25.7 112 Asleep 
25.0 kas I (awake) 
25.4 =i aes 
24.9 iat Asleep 
26.5 I (awake) 
25.1 aaa I (awake) 
24.3 me I (awake) 
24.8 sae Asleep 
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* Standards used by Benedict and Talbot (The Gaseous Metabolism of Infants). 


included in these studies. For obvious reasons, such studies were not 
made. 

The reaction of the skin to surrounding temperatures changes 
definitely when the temperature of the body reaches approximately 
39C. At this point some fundamental change takes place in the physi- 
ology of the excretion of heat. Further studies will be necessary to 
obtain a clearer picture of the significance of this apparently critical 
point below which the skin reacts as it does in nonfebrile cases and 
above which it does not. 


XI. CONDITIONS IN HYPOTHYROIDISM 


If the relation between heat production and heat elimination is as 
intimate as it is thought to be, particularly valuable information should 
be obtained from study of the surface temperature of the body while 
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the rate of metabolism is maintained at various known levels. Usually 
such an investigation is not possible, but in subjects with hypothyroidism 
there is ample opportunity to obtain the required data while the heat 
production is characteristically low before treatment and later when 
it has been raised by the administration of thyroid extract or thyroxin. 
Many studies have been made of the heat production in treated and 
untreated cretins and other patients with hypothyroidism, but very 
little is known about the conditions of heat excretion in such persons. 
The following report may therefore be of interest. 

Observations were made on ten untreated and twenty-two treated 
cretins between 3 months and 10% years of age who were brought to 
the hospital for observation and treatment. It was not possible in all 
instances to obtain approximately simultaneous records of the metab- 
olic rate, the rectal temperature and the skin temperature over differ- 


TABLE 50.—The Covered Skin Temperature of Treated and Untreated Cretins and 
Normal Children at the Same Room Temperature 


Average Average Skin Temperature, OC. Range of 
Room Rectal a A ~ 00m 

No. Tempera- Tempera- Extrem- Tempera- 
Type of Subject Cases ture,C. ture, C. Face ities Trunk ture, C. 





Untreated cretins.. 10 22.1 36.8 31.8 29.5 34.9 20.7-23.7 
27 21.7 37.0 32.3 33.0 35.2 20.0-22.5 


«=f 
Treated cretins..... 22 23.0 37.2 32.0 19.9-24.5 


ent parts of the body, but an effort was made to do so. Heat produc- 
tion was measured in the usual manner in a closed chamber at the 
hospital laboratory, and skin temperature records were made according to 
the technic already described. Treatment consisted in the administra- 
tion of thyroid extract or thyroxin in the doses prescribed by clinical 
custom, and had continued for varying periods in the patients here 
studied. 

The rectal and skin temperatures of untreated and treated cretins 
and normal children are shown in table 50. The average rectal tem- 
perature in the untreated group is 0.2 degree C. below that of the 
normal children; in the treated group, 0.2 degree C. above that of the 
normal subjects. In other words, at the same room temperature 
the body temperature is decidedly higher during than before administra- 
tion of thyroid extract or thyroxin. The skin temperature follows 
approximately the same trend, although it is not higher in the treated 
cretins than in the control group. Over the face and trunk it is essen- 
tially the same as in normal subjects, but over the extremities the skin 
temperature remains 2.4 degrees C. (4.3 F.) below that of the normal 
children. This agrees with the clinical observation that the extremities 
of cretins are characteristically cold. It is unfortunate that no records 
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have been obtained from normal noncretin children with subnormal 
temperature to indicate the effect of lowering of the body temperature 
per se on the skin temperature. Such figures would help greatly in an 
evaluation of the data obtained from cretins. 

Relationships are perhaps more clearly shown by the difference 
between skin and body temperatures than by the actual temperature 
readings. In table 51 the degree of difference between skin and rectal 
temperature appears to be slightly, but distinctly, greater in the treated 


than in the untreated subjects. Since the differences in both these 


TABLE 51.—Difference Between the Rectal and Covered Skin Temperatures in 
Treated and Untreated Cretins at the Same Room Temperature 


Average Difference From Rectal 
Room Temperature, C. 

Tempera- co — > 
ture, C. 





sy 
Type of Subject Extremities Trunk 


Untreated cretins....... 


Normal 


Treated cretins......... 


TABLE 52.—The Covered Skin Temperature of Untreated Cretins with 


Average 
Room 
No. Tempera- 
Cases ture, C. 


22.1 
21.7 


23.0 


—7.3 
—4.0 
—6.6 


Normal and Elevated Rectal Temperature 


Average 
Rectal 
Tempera- — ae 
ture, C. 


Average Skin Temperature, C. 
— — EEE 


Face Extremities 


_— tis. | 
Trunk 


—1.9 
—18 


99 


Subnormal, 


Range of 
Room 
Tempera- 
ture, C. 


Subnormal 
19.7 36.3 30.8 27.8 31.9 19.7 
21.6 36.6 31.9 29.% 35.8 20-22.5 
22.6 36.5 31.3 31. 35.4 22.6 
Normal 


36.7 31.3 29.5 34.9 


37.0 32. 31.5 35.0 


20-22.5 


22.5-25 


Elevated 
37.4 31. 34.0 21.1 


groups are greater than they are in normal children, however, there 


is a question about the significance of the relationship, but it is possible 
that it points to the most important mechanism for maintaining body 
temperature. 

As soon as the cretins are divided into groups according to the 
level of their body temperature, definite characteristics appear (table 
52). Among the untreated subjects there is a tendency for the cov- 
ered skin temperature to react to the room temperature as does that 
of normal children when the body temperature is between 36.7 and 
37 C. When the rectal temperature is subnormal, their skin temper- 
ature level is subjects without thyroid 


below that observed in 
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TABLE 53.—The Effect of Thyroxin and Thyroid Extract on the Metal 
the Body and Covered Skin Temperature of a Six Year Old 
Girl (Subject II160) 


Metab- 
olism Per- Skin Tempera 
Pulse Total cent- ture, C. 
Rate Calories age -————~ - 
per per Metab- Extrem- 
Min. 24 Hr. olism ities Trun 


Room 
Tem 
pera 
ture, 


k ©. 


Body 

Tem- 

pera- 
Age, ture, 
Years C. 


(Born 7/17/24) 


Weight, 


Date Kg. Medication Face 


5% 1/29/3 14.9 


2/ 5/30 
2/13/38 
2/15/30 
2/19/30 


61, 10/6/30 
5/20/31 


TABLE 54.—The Effect of Thyroid Extract on the Metabolism and the Re 


Untreated 
Untreated 


4 mg. thyroxin 
4 mg. thyroxin 
4 mg. thyroxin 


3 grains thyroid 
3 grains thyroid 
lgrain thyroid 
14 grain thyroid 
% grain thyroid 


37.5 


30.8 


30.9 


‘tal and 


Covered Skin Temperature of a Girl, Ten and One-Half 
Years Old (Subject 127) 


Metabolism, 
Total 
Calories 
Date per 24 Hr. 


7/26/23 


“ABLE 55.—The 


Medication 
None 
None 
None 
None 

6 grains thyroid 
6 grains thyroid 
6 grains thyroid 


Room 


Temper- -———— ae 
ature, 
Cc 


Effect of Thyroid Extract on the Metabolism and the Rectal 


Skin Temperature, C. 


Face 


32.6 33.0 35.2 56.6 11.3 


Recta 

——, Temper sody 
ature, Weight, 

Trunk C. Kg. 


Extrem- 
ities 


34.9 


and 


Covered Skin Temperature of a Girl Five Years Old (Subject 


Metabolism, 
Total 
Calories 
Date Hr. 
12/ 3/25 328 
1/18/25 
1/20/25 


TABLE 56.—The Effect of Thyroid Extract on the Metabolism and the Rectal 
Seven Years Old (Subject 


Medication 
None 


414-3 grains thyroid 


Room 


Temper- 


Covered Skin Temperature of a Boy 


Metabolism, 
Total 
Calories 


Date+ per 24 Hr. 


26 595 
26 834 
26 


Medication 


None 


3 grains thyroid 


4 grains thyroid 


Room 


Temper- 


ature, 
C. 
20.5 


19.5 


Skin Temperature, C. 


Face 


Recta 

——, Temper Body 
ature, Weight, 

Trunk Cc Kg. 


Extrem- 
ities 


iV.o 


and 


Skin Temperature, C. 
af sowradincde tae 
Extrem- 
ities 


Trunk 


99.5 92 ¢ 


29.9 
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deficiency whose body temperature was normal. In the one cretin 
observed while the rectal temperature was elevated the skin temper- 
ature level was also distinctly lower than in noncretin children with the 
same degree of fever at the same room temperature. If this observa- 
tion during fever could be confirmed in other subjects with thyroid 
deficiency, important evidence might be obtained about the physiology 
of cretinism as well as fever. 

Both metabolism and skin temperature were studied in six sub- 
jects before and after thyroid treatment (tables 53 and 54). In each 
instance the total heat production increased during therapy, and the 


TABLE 57.—The Effect of Exposure to Room Temperatures Between 27 


Pulse Rate, Aver- Rectal 
per Min. Average age Length Temperature, C. Average Covered 
—"———7. Room Hunmid- of -——~—— Skin Temperature, 0. 
Before After Temper- ity, Expo- Before After’ — - ———A—_—______ 
Sub- Weight, Expo- Expo- ature, per sure, Expo- Expo- Extrer 
ject Sex Kg. sure sure C. Cent Min. sure sure Face Trunk ities 


0124 M cans ser eee 20.7 46 39 36.8 37.2 29.5 34.6 


0125 { . 4.99 124 120 ? 64 


0126 55 


0127a 7 ee 84 
0127b ’ ie. an 80 
0128 : ) les a 130 
(crying) 
0129 3% Lea 
0130 tc ke 
0131 4% 2. ee 5 36.5 


0132 . 3 ovis 2 3. s 3u4 36.8 


Average 36.8 


: tend ghey yl an aaa before and twelve days after test. 
body temperature rose. In subject I1160 the metabolic rate became 
higher than normal; in the other subjects it rose to the expected level. 
Changes in the skin temperature were not consistent in all subjects. 
In subjects II160 and 124 it rose over all parts of the body; in subject 
127 there was practically no change, and in subject 126 only the 
extremities became decidedly warmer than before treatment. There 
is, therefore, a decided tendency for the surface of the body as well as 
the body itself to become warmer after the administration of thyroid, 
but no striking or consistent change which indicates definite alteration 
of the heat excretion. 

The effect of exposure to environmental temperatures between 20.7 
and 23.7C. (69.2 and 74.6F.) was observed in both treatéd and 
untreated cretins (tables 57 and 58). After exposure for about thirty- 





ween 2()7 


Jovered 
rature, 0. 
Extren- 
ities 
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five minutes to environmental temperatures which averaged 22.1 C. 
(71.7 F.), the average body temperature of ten untreated cretins fell 
0.4 degree C. When it is considered that the level was subnormal 
(36.8C. [98.2 F.]) before exposure, this change is significant. In 
no instance was it accompanied by shivering or by any visible attempt 
to increase the heat production, except in subject D131 who cried. 
Changes in the temperature of the skin over the face and trunk were 
the same as in normal children. Over the extremities the fall was 
2.1 degrees C. as compared with 2.8 degrees C. in normal subjects. 
Since the extremities were colder than normal before exposure this 


ind 23.7 C. on the Rectal and Skin Temperatures of Untreated Cretins 


1 


\ft 


Fé 


Average Skin Average Skin Change in Skin Change in Skin 


‘emperature (C.) Temperature (C.) Temperature (C.)Imme- Temperature (C.) at 
er 5 Min. Exposure at End of Exposure diately After Exposure End of Exposure 


omit ee RSE Wins GnaeS 
ty — 


™~ = 
Extrem- Extrem- Extrem- Extrem- 
‘ce Trunk ities Face Trunk ities Face Trunk _ ities Face Trunk ities Comment 
» $33.9 26.5 $2.2 25.2 +0.7 —0.7 —1.7 +0.5 —2.4 —3.0 No goose flesh: hot 
water bag usually 
kept in bed 
26.1 30. 32.1 5. —0.5 ef if 0, § .4 No goose flesh 
33.5 . +0.0 ' -0. +-0.% . —1.4 No goose flesh or 
shivering; dye in- 
jected 6 hr. before 
32.2 30. 5 i x 3. 8 No goose flesh 
31.8 ‘ . —3. 2.1 No goose flesh; 
very quiet 
$4.1 26.2 4 —0. —2, -2.0 No goose flesh 





32.5 25.9 +0.i J ‘ P 2. .4 Much goose flesh 

32.3 26. —0. 6 6 —1.3 -16 Much goose flesh; 
yelling and squirm- 
ing 

33.3 ; 1-2. . —0.7 ~1.§ : .3 Much goose flesh: 
crying; some move 
ment 

32.3 0 . y —1.5 —1, —2, s Much goose flesh; 
quiet 

32.6 


discrepancy is not surprising. The temperature over the feet averaged 
lower (28.7 C. [83.6 F.]) than that over the hands (29.9C. [85.8 F]) 
and fell lower on exposure. 

In treated cretins (table 58) the skin temperature over the trunk 
and extremities did not fall as much as in cretins who had received 
no thyroid extract. The data appear to demonstrate that thyroid extract 
changes the manner in which the temperature level of the body is 
maintained, although they do not indicate the exact character of this 
change. Metabolic studies have shown that this substance directly 
affects the heat production of the body, but there is no definite evidence 
that it also directly influences heat elimination. It is, however, pos- 
sible that it may do so. 
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The reaction of the cretin to cold simulates that of the premature 
infant. The heat production of both is low, and consequently the heat 
produced does not compensate for dissipation from the surface of the 
body. Consequently under given conditions the body temperature is 
below that of normal individuals of the same age. In the cretin this 
cooling of the body is much less dangerous than in the premature infant 
and can be more readily prevented. Administration of thyroid extract 
or thyroxin increases the activity of the heart-producing mechanism of 
the cretin; but administration of this substance to premature infants 
would be unwise, and the metabolic rate cannot be permanently increased 
until new tissue has been formed. It is therefore necessary to pre- 


TABLE 58.—The Effect of Exposure on the Skin Temperature of Treated 
and Untreated Cretins 


Room Rectal Skin Temperatures, C. 
Tem- Tem- -— - —— “~ - 
pera- pera- Face 
Type of No. ture, ture, -— ~ A ~~ re 
Subject Cases Cc. C. Before After Before 


Trunk Extremities 
AW 


= -_ — 


Pee . a 
After Before 


After 


27.3 


Untreated 2. 56.8 31.8 31.8 34.9 32.6 29.5 
Treated 22 22.5 37.2 32.0 32.4 35. 33.6 30.6 29.1 


serve with great care what little heat is produced by the premature 
infant. In the cretin the situation resembles much more that of the 
hibernating animal, in which all mechanisms are developed but lie dor- 
mant until they are roused into activity. 


XII. PATHOLOGIC CASES 


During the course of this investigation, records were obtained from 
a number of subjects whose condition was really pathologic. These 
are included in table 59. These temperature measurements do not give 
any consistent results which deviate sufficiently from the normal to add 


to the knowledge of any of the diseases in the list. 


XIII. SUMMARY 


Studies of skin temperatures of children made by means of a thermo- 
couple showed the following facts: 

1. There is a local variation of the temperature of the skin over dif- 
ferent parts of the body, even in normal children, the temperature of the 
trunk being highest, the face next and the extremities lowest. The 
temperature of the feet tend to be lower than the temperature of the 
hands. 

2. Surrounding temperature has a definite effect on the temperature 


of the skin of the body even when the child is clothed. The cooler the 
room is, the lower the temperature of the skin. 
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3. There is also a seasonal effect on the temperature of the skin. 

4. This investigation showed that humidity within the limits of room 
temperature and room humidity studied had no effect on the temperature 
of the skin. 

5. There is a rapid loss of heat from the surface of the body on 
exposure. This affects the face least, the body next and the extremities 
most. There is a greater variation in the reaction of the extremities to 
different surrounding temperatures than in other parts of the body. This 
suggests that the extremities ~.c as safety valves for the conservation of, 
or the elimination of heat. 

6. During fasting the temperature of the skin, as well as that of the 
body, becomes reduced. 

7. Exercise has a very definite effect on the skin temperature. Dur- 
ing the first few minutes of exercise the temperature of the skin falls 
and later rises. This may be of profound physiologic importance, and 
suggests that when exercise is first commenced heat is retained in the 
body in order to increase the efficiency of the muscles. 

8. This work gives further evidence that the heat-regulating appara- 
tus of the premature infant is not developed. The temperature of the 
skin, as well as that of the body, is affected directly by the surrounding 
temperature and to a greater degree than it is in normal babies. 

9. Studies were made of the effect of fever on subjects with different 
body temperatures. These were grouped in such a way that the skin 
temperature for different fevers and different room temperatures are 
now available and are presented as possible standards of expected skin 
temperatures for different body and room temperatures. 

10. The skin temperature was recorded in a number of cretins with 
lowered basal metabolism. Some of them were also studied after the 
metabolism had been elevated by the use of thyroid extract. When heat 
production was found increased, the temperature of the skin was 
increased. 

11. A variety of pathologic cases were studied without showing any 
relationship between the temperature of the skin and the type of illness 
from which the patients were suffering. 





